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Your stand -by- stand guide 



Stand 1 

Owl Mlcrocomoutor*, The Mattings. Station 
Rosd, S awbridgewonh, Hftrt^ 0279-723B48 
New COmmuriiCBttone ppck^ges tor Appla 
are berrig ahown. OwIiqI i& a combinod 

h^rdinftfre/sEifTwarti syslem which convercs [he 

Apple inio a Presiei or Viewdaia lerminal and 
sJso car bn used q& the basis ot nsiwork 
av^iems, whila Owlsync is e aoflvwore package 
Which 3llnM*k HH Appip la emulmu tim tunv 
munications proiocolfi of the IBM 3780 or 
2780, and to communicate with either typsB of 
m^jnlrame cofrputer. 

Owl is also featuring i:][hai ronimunicdtiuiLS 
concepts based on Apple; the APES 
profeasioiifl! oditina svstem, which provtdea 
snphisTicflied editing facilities for viewdata In- 
formation providers, and Oven/lew. a local area 
network viowdaia EVfilsm. 
Stand 2 

Mooro Paraggn UK Ltd, Moof» Housa, 75- 
79 Sovthwaik Street. London. 01-928-9022. 
In ad<)iliDn in HxpHrl advice an individual re- 

quiremeniG Moore Paragon offers a com- 
prehensive supplies package comprising stock 
and cuMom 'designed input and ojipui forms, 
maQneiic media, ftirms handling aquipmani 
erd hling and storage systems to enable smelt 
business computer user& to moHimlsa their 
iikvestman:. 

Also Bvaitable is a range of forms packages 
- input and output docunnemation designed 
'around specific software programs to com- 
bine all The advanidge^ uf cublom-pEinied 
stationery wuh preset form layouts Moore 
Paragon s free forms design service offars tha 
abided benefit of forma thei pFornote a com- 
p-dny's imagff wall b«ing funclional. 

Stand 3 

Channel iBfond Computor ConsuKanEa Ltd, 

94 Gertnain Siteet^ London WC7 (f-930- 
026U and Grove House. Bordage. Si 
Potorport. Guernsey C.I. (0481-20155) 

C1CC are domonsirating ihojr new Apple II 
Mercury MDOS multi-user system. Mercury, 
which is mslallerl in h 1 6k ROf^ card, has very 

powerful tile handling pfoulding full ISAM and 

DIRECT filing on el^f^er BlVS" floppy driveSn or 
on a variety of herd discs. Very rapid progrem- 
ing in Bssic. utlHsIng masking facitities. x-a 
standard. Up to 1 4 users can be llnke>d lo a 
c-ommori deiabaae, providing incredibly fast 
acctiss, 

A growing number nf UK Apple deatarb and 
a number of large mjlii-n-ationats and banks 
are currently insiallir^q this highly effectiye v^l 

nhHHp rTkutri'user syatem. 

Stand 4 

Peto and Parri Computara, Wafngara Lodgo. 
Warngare Close. RawtenstaH. Rossendoh. 
Larjci. O706-2270nf2/3 

Como and meet - , , Pete and Pam Com- 
puters. the country's largest distributor of 
Apple r^lHEfld (nun-Apple manufactured) 
products, We carry s range of over 600 items 
of both hardware and software tor Apple and 
are suppliers to over 95 Dor ceni ot the UK'S 
Apple denters. 

"the latest products for Apple wilt bo avail- 
able, London office; 98 Moyser Road, London 
SWie GSH. 01-677-2052/7341, 

Stand 5 

Data and Control Equipment Ltd, Poppy 
Road^ Pfir\c»s His borough, Bucks 0644- 
43291. 

Data and Control Equipment are specialists 
In huslHRss com in J nice I ions and will be 
demonsirBting the following facHiTifl*; for Apple 
II end Apple Hi; TolenBoH I, reDex interlace. 
This device allows any Apple system to soncf 
Tele' messagHE tft Over one million Telew uMrs 
tivoridViTide, AIL dialling and ensv^rback check- 
ing is eufomatic and the system can keep 
trying busy numbers unattended- 

772 Teiev Punch. This well-estabtiiihed 
product produces correctly fonnaned Telex 



punched taoes from Apole II or III. thus 
Rliminatlng a moM time-consuming operation 
for busv Telex users. 

Stand 6 

ConSup, 62 Triuon fiosd^ London S.£. 21 
8DB. 01-570-4411. 

Con Sup is on exciting new cornpenv with e 
policy of fiupplyirig UAlue-fnr-money corksum' 
abte products for computer users nationwide. 
It cpnaistenily provides a vyide product range 
at low prices for all tompuler Installations, 
supplying bOT^ irade and end-u5ier cusiomers. 

AHho■^*gh the Isrgest pr^a of operations is 
the disc-ba^d microcomputer u^er, ConSup 
has recently branched out into the mini and 
mainframe markets, whh the same competitive 
pricing policy that has gained them a good 
reputation among micro owners. 

CoiiSup has a Lhriviny mail order bujine» 
and is very happy to deai with all enquiries for 
d^scs, listing paper, prtnter ribbons, library 

b^KGd, Qtc , . . on their London telephono num- 
ber 

Stand 7 

U Microcomputer • Ltd, Winstanloy in- 
tfuslriat Estate. Long Lone. Worrirtgion. 092d 
54117. 

Top Apple dealer and largest UK 
manufacturer of Apple peripheral cards More 
Apple cerda than Apple F Now profe^ional 
sifindard micioneiwork 5ofiwere called U-Net 
on display- 
Stand 8 

Caxton Software Pu bite King Co^ 10 

Bedford Streai, Cijveni Gardeih London. 01- 
379-6502. 

Specialising in management aids, 
productivity tools ond ppraonal enrichment 

sohware. Canton piihli<thBs and pmmor-es Lhi: 
work Of British software auThors, On display at 
ihe cHhibiiion are; 

Oplimiser - the linear programming system 
for finding ihe besi practical solution to 
resource ailocaiion problems. Carabox - elec- 
tronic cerd index system with sophisticated 
plain English retrieval and reporting facilities 
(uses Ifie fwlicrtj^ft Sofrcard and an 80 column 
card). 

Potential users and dealers are especially 
wfllcame. Pltrctisif a^k fur a dtimonatration at 
our stand. 

Stand 9 

Communitv Computars, ^^^0, Box N<j 3 
Perefs/iBid. Hams GU32 2ER. 073-087-567. 

Principal flistrtbucors for a wide range of 
peripherals for leading microcomputers in the 
UK. Eiihibiting the Apple and Apple com- 
patible Basic lOS compuiers connacied to 

Cameo and SymbyoeiG hard dhSC£ and a range 
of high capacity 5jin floppy disc drives^ 

Th» spaciaily dusiynud DuiaMai; iniugrdtad 
software package featuring the CP/M operat- 
ing system and the MDBS database will aloo 
be displayed. Thia software has been 
d^evelo^ed ovei a period of five years and is 
particularly aimed ai businesses requiring In- 
togrstod job costing. 

The Select CP/M word processing software 
will be demonstrated and will feature its 

unique 90 minutes Teach program using an 

Olivetti ET2Z1 typewriter. 

Stands 10, 11 

Eicon Haeaarch Ltd, Unit 9, Viking Way. Bar 
mi. Cambridge. 0954^81825. 

Eicon Research are showing new versions 
of their popular Sin floppy disc systems. Two 
features in particular make the new disc 
systtjnis atand out. 

Batter software - the CP/M operating 
system can be booted in addition to Pascal and 
DOS 3.3, there are no patch profirams' using 

up meinory hp^iiih, Rvtxl HaciS 1 muyabyle rli^c is 
treated as a single volume In all three operat- 
ing Bvsio'ns. Those fundamontally imporiont 

fealurea are all unique to Eicon Gin systems. 
LSI and gate-array technology in the con- 



troller, Eicon ere among the firei manufacturers 
(o uliminuia Ihtf phase- locked- loop (PLL). tha 
Achllies heel of double-density disc operation. 
Power consumption is only two wailG, while 

fftai data throughout is provided by DMA. 

On-line capaciry is over 7 megabytes, with 
an intrinsic back-up capability provided by the 
rsmovaable media. 

Stand 12 

Phoflnix Tflchrtologv/HantarAA fUK) Ltd, 

158 C^mbefwell fload. Lortdon S£6 OES. 01- 
633-9343. 

An importer and distributor of an entire 
range of attractively designed monitors, all 
manufactured in Europe. Display monitors for 
both colour and monochrome ore available in 
plestic or metal case»H both of which are ideaJly 
bulled to busineiis or personal use. 

SlJGS are from nine and 12 rnch for 
monochrome [both of which are availabfe with 
while, green or orange phosphorsl, through to 
14 inch colour monitors which in turn are 
available m three different resolutions, the 
highest of which has e phosphor dot pilch of 
0-31 mm. All monitors am vary cumpetiiivalv 
priced. 

Stands 13, 14 

Silver Whaal Accaaaoriaa Limited, 

Bodingham Rood. Framlingham. Suffolk. 
0728-723506. 

Entering the field for the first time with an 
entirofy unique product is Silver Wheel 

Accea^oriea Lid. Ai last here is a purpose-buili 

nompijTflr cnnsole desigied specifically for the 
Apple II micro computer. A team of 
professionals h&s given pnoriiy to operator 
comfort and ofTrce aesthetics. Discs, plugs and 
flex, all have buill-jn housing facilities, giving 
an uncluttered, streamlined dimension to tha 
v^rhoie office. 

Ariothur first un this cunsule \^ the simple 
r^ompscT Storage feaTure tif the legs, enabling 
ease and safety duh-ng transport. 

Another innovation currently under way and 
lo be usEid in conjunction wuiih the console is 
the Universai Acouclic Pnnter Table - the 
prototype to have its firgt showing at the 
ejihibitiCin. 

Stand 15 

Computor Products, 14 Gfoenwood 
Gfova. Winnersh, Wokingham, fferfts. 0734- 
786635. 

We wiil ba showing for the first time un (his 
country three printers running simultaneously 
on one Apple 11, made possible by the use of 
ihe Mlcrobuffer II 1 Sk and 32k PrlnL Buffer 
t^ards. 

The -new Acclaim microoDmpulor wiil be 
demon St rating how il Tuns all Apple II software 
In a truly businesslike way Fnnii of CP/M on 
the Apple or Acclaim will be able to see the 
Turnkey system which makes CP/M much 
mfiru user-friendly and applltations-oriented. 

Stand 16 

MC Computora Ltd, Keniey House. Ken/ev 
Laiia. Ksnfuy. Surrey. 01-668-4151. 

MC Computers, who specialise in Industrial 
interfaces for microcomputers, are able to offer 
complete Apple-based systems for data ac- 
qiEisition and control, inducting all harrlware. 
peripherals and menu-driven software 
routines. In addition, a range of plug in in- 
terface awards is aveilabre for users with their 
own Apple computer, supplied with all device 
handling software on floppy disc. 

Also from MCC ere the 2016 range of IEEE 
ABB compatible modules for low cost, custom- 
built solutions to industrial inrerfaclng require- 
ments, Digrtal and analogue i/0 units are com- 
plementeo by an IEEE bus extender and a 
treria! to IEEE converter. 

Stands 17, 18 

SBD Softwara, 15 JocBlyti Road. Rictimand 
TW9 2Tf. Q1-248-Q4S1. 

SBD Software diatributes sottworo and 



Apple Educational Forum 

THE First Nadonat Educational forum, to be iiefd on Friday, June 4, is 
being Ofganrsad sp&cifica/ty for (he benefit of teacher's who use, or 
v/ani fa use^ Apple computers in the curriculum. Speakers include: 

• Bill Broderick: The dissemination of educational toftware. 

• John Gray: General purpose uses of the Apple. 

• Dr Gavin Kenny: Effectiveness of computer auistod learning. 

• Peter Deahin; Emplovmont tor the physicaMy handicapped. 

• Ray Haydon: Apples in primary education. 

• Barry Holmes: New directions for the Apple, 

Demonstrations of Apple products and software refated to education 
•wiif take place throughout the day, and visitors are invited to attend the 
exhibition of Appie suppliers being held at the same time. 

The FducGtion Forum opens at 9.30am. figure details can be 
obtained by contacting Bah Senior of Apple fUK) on 0442 46151. 



hordware for (he Apple microcom outer We 
have a vvide uatieiv of iturirst dnd uur lisi is boih 
Lipriaied and Increas&e momhiy We impoft 
rno£t of our ilem^ from the United States end 
try 10 cover lh« nhoFe range of packages - 
bu!iiiLif}i!i s<if[A(4re 5uch as word processors, 
daia&dEoE and Vieicelc. utility aoltware (or 
progremmers and gamos for everyone. 

We can abu uffifr vox ^ subscription lo Call 
A.P-P L.F magazine whe^e you will find a host 
ot ideas and programs. Pleaso stop by and see 
ue. 

Stand 19 

TABS Ltd. Sopers Houso. Chantry Way. 
Andavei. Hants. 0264-58933. 

In the past 1 e months TABS (The Accouni- 
ing Suflinoss Syetem) Lid, has established 
itself in lha forefront of the market dealing in 
bLcuunting software for mjcfncnmpiiTprSr One 
OUT of seven Apple machrntie sold in the UK 
usQ some TABS modules. 

TABS rnodules are individually self- 
suppcirTing, buT are also capable of iniegrarion 
vifith other modules to setLSfy almost any ro 
fjuirgment. Product orferings include sales, 
purcFiase and nominal ledgers, slock control 
and payroll, which could bo augmented by 
modulHG including job costmg, fast Cfata eriiry, 
sales order processing, meil Hating and word 
orotessing, 

Stand 20 

Countrv Computara IJmltBd, P/pf*/s RofiO, 
Park Farm Jndosrnal Estate, ftedditch 39S 
OHU. 0627-29826. 

The Acclaim microcompuier ia a com- 
mqrrial stiernaiive lo ih? Apple U personal 
computer, running all Apple soil ware and 
accepting all Apple har<twere edd-ons. It is 
housed in a sty Nab Hrgonomicalty designed 
cHblni^i and fncorporatec a 6 or 12 Mb 
Winchester, floppy dnve and a high quality 
Dnli- glare sceen, 

ll» detachable keyboaid includes true uppar/ 
intAfer nese capability, alpha lock and shift lock, 
separate numeric keyboard, auto repeat on key 
holddown, type-Bhead buffer «nd 12 separate 
program fT] able funclron keys. Thif vuisatililiy in 
switch from The IteyboarO into either 40/80 

column formal nteans rhat the Acclaim can 

cater for e wide range ai application packages 
from uvGid proces^iny Hi Visi<;alc 

Stand 21 

pHTvonal Computars Ltd, / 94-SOO 
Bishopsgate, Lortdon eC2. 0r-626-ei2J. 

Wq will be demonstrating a fulH range of 
AppJe produclSn peripherals and software. On 
Tkhovu aIII be software from Software 
Publishing Corporaiion induding PhS, PFS 
Report and PFS Graph (the latest addition in 
Ibis hard-working software series! PFS 
IPprsonal Filing Systaml is currently the 
second-beei-selNng software package in the 
USA, chellenging ViaiceJc for the pole position. 

The popular Fnimai 80 prulessional word 
processing package will aTso be demonstrated, 
along wdh lax Paver • 1 , the new personal tox 
computing peckege. Goth products have been 
designed for ease ol use ^'ici tiffer ihe user 
dramarlc productivity Improvement. 

Stand 22 

Halfrh and HKhland Books, T/te Proeinet 
Centre. Oxford Haad. Manchester 1^13 9QA. 
06 r -2 73-4 756. 

Ir viA-i in Manchesiter thai prrsgrammed 
computers were first concoiuod and cons- 
tructad. They were known ihon as "the 
Manthoaier maglnlne," The close Bisociaiiun 
between computers and Manchester r^onbnues 
to ihiE day. and Heigh and Hochl^nd. a& a 
Gpecislisi source for computer books end 
software, are at tine hub of where \hn lusetirch 
goes on. Few booksellerE anywhere carry a 
comparable range end depth of etvch on com- 
puter subjects. Write in for your copy of 
"What's Mew in CDmpuim Buuks" ^nd 
■■Personal Computer Books end Software , 

ThQSQ caialoguea keep you up !o date on the 



litoraturo and are stsui or request free of 
charge, Vou can order books from Hai^jh and 
Hnchlantf no matter where you live. They can 

nearly always b-e supplied from stock by return. 
Stand 23 

RAM Camputar ServKsi, t6-t7 Nmh 
Parsde. Bradford. 0274-391 f 66. 

HAM Compjtcr So^viccs. an Apple national 
accounts support deder. will be featuring two 
of cheir latest software developmenifi for Apple 
cornputerSr Firstly the highfy acclaimed and 
already euccessfui FM^ fully integrated 
financial ledger system on Apple U and a nuwlv 
relGBBed further enhanced vnr^ion for Apple III 
cabled FMS-Plus. 

Secondly ihov will be showing a new 
medical computer system for gunirral 
pracifiioners cafled Medic which has aJso been 
developed for Apple III. Both cv^toms utilise 
Ihe Profile hard disc system for which RAM 
iiuw uffirr a new cosE effective and attracMue 
hack-up system Deafer enqu in es ere welcome. 

Stand 24 

ArwieK Ltd. Weaver Hoir^e. Station Road. 
Hnnk, Bas/ngsroke, Hampshire. 025672- 
'J401. 

AnadflM shows Jts first word procossor 
printer, the WP-GOOO and the new ^A' series 
of doT malri< printers at The show, all of which 
are now available to the Ul^ and burcpean 
computer markets. On display ia tJio WP 6000 
printing in correspondence quality mods, and 
the new DP-9620A, offering high prim 
throughput lor continuous operation at 1200 
baud, linear reproduction of vdu graphics plus 
rha low operating noise level of 55 dBA. 

Also on dlsphay is the new beautifully quiet 
DP-gSOOA alphanumeric printer series with 
21k standard buffer. All '^A' series orinlers 
utilise new acoustfcally designed covers Lo 
provide lew operating noise levels end offer 
hrgh density graphics- 
Stand 25 

Jafman Sytt^ma Ltd, 6A Dofphin Square. 
/r>ng. Herts. 044 232-5641. 

Jarman Systems will be showing thair 
advanced Pascal-based accounting systems. 
These integraie^ systems are designed to be 
simple to operate end yet provide so- 
phisfiCAted accounting funcEions and full audit 
trails. The following programmes ara available: 
Sales accounting, invoicing, purchase account- 
ing costing, nominal ledger with cash book and 
budgetary control, stock 'recording and p^yrult 

The software is distributed through a 
n@tv/ork Of carefully chosen dealers who will 
be able to give you a full enelysis of your re- 
quirements and provide eHective aher-sAle?^ 
i^prvii^e 

Stand 26 

BIyth CDmpulHPi Ltd, HfisrHsitffi farm. 



WeniiQStonMateswotth.Suftotk.050-270' 565. 

Easi Anylia's IdddJny A|ipJH ili^aler have In- 
Stalled more micros than any other dealer. 
Blyih are committed to Ihe full support con- 
cept of Apple UK, 

Stand 27 

Oynotech Microsoftwara Micrc»y>tama 

Ltd, Summeriield House. Va/e. Gverns&y. 
048 1-47377. 

Microsystems, e 'Guemaey-besed division of 
the Dvpidtedi Corporation are demonsiraring 
CORP. a powerful database, printed reports, 
forms and menu gonerator lor a 48k Apple II 
PEus with two drsc drives- 

f^anufaclured in Guernsey and dlsiriburad 
worldwide by Microsystems Limited, CORP is 
very flexible and user friendly. Once the 
programs have been generated the user with 
siimH Jcniiwredge ul Appl^tsoft can customise 
them e-ven further by modifying or inserting 
program lines or sub routines. 

Microsystems also run holiday ^mputer 
irainirig courses in Guernsey where all the 
family can learn something about the world of 
microtompu ters. 

Stand 28 

BFI Eloctronio Ltd, 5/6 WnHci^Road. Wast 

Motsev. Surrey KT8 OQf QJ-94J-4G66. 

BFI Electronics, the mejor UK distnbutor for 
rho Verbatim Daialifo ranga of tlaxible mag 
neiic media, will bfl exhibiting flexible discs, 
mini discs, cassettes, cartridges, storage and 
disc drive head cleaning kits. 

Of major interest to the microcomputer 
users will be the lal*st disc drive cleaning kits 
Jorming pan at the Verbatim Datalife product 
range- The entire Datalife renge, which w^ll be 
on show, incorporecea many edvanced design 
benefits which make dieiri the most reliable 
currently available 

Stand visitors will also be able to see a 
range of storage units (o store flexible discs 
and BFI representatives will be on hand lo 
discuss: iha Verbatim prrvlucis. 

Stand 29 

spider Software, 9S Avonda/e Road. Soorh 
Croydon. Surrey. 01-680-0267. 

Spider Software will be enhibiting a wide 
range of paclcaged software incfuding games, 
utilities, word processing packages and gra- 
phrca utilities. Their now datobase manego 
ment oeckage 'Access' will be on permanent 
display, and the authors will be available to 
answer qje^ilons concerning the system. 

Stand 30, 31 

KMn Computert Ltd, 6 GiJtspur StrsH 
London £CT. 01-236-5682. 

Leaders in microcomputer netinorking 
technology. Keen Compursr? offer an evisnslva 
range of microcomputer mulli-user networite 
and software with Apple II and Apple III. 

Available wilh ApplH i»i liie Oninirmr 
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nHlwdrk ufililyi CurvuS h^rd 6\it drivQ link- 
ing up 10 64 dJffereni microcompuiers ar perl- 
phofiiis into a tost, low cost, local naiworft. 

Stand 32 

Computopia Ltd, 30 Lake Street. Leighton 
Bui^ard, Beds. 0525 376600. 

Computopia Lid. are showing a range of 
qualily sdd-ons for Apple, cjovering ihe Micrn- 
Sci range of f^isoa lor Apple ll/MI and buffered 
I/O inlurface^, Computopia diao ^pedalrM in 
r;u promised rechnital ^ofiware 

Stand 33 

Saftwara Rantal &ank, 53 North Street. 
Leigriron Buziard. Beds LU? 7BN. 0903- 
5349 J. 

Tho Software Rental Sank q'lvo mombors 
access to over £30,000 worth of original 
software products on a srton Term ramal basis. 
Rental IS free 10 mgrr^bere who decide to buy a 
rented package. 

For Ihe fir^l liruM Apple users can try out a 
wide range of eoftwar* packages at length, 
without anv obligation to purchaaa. Our 
sohware Haling includes many Dxciting and 
conirovar^i^l "hvv mluases aa well as "blue- 
chip packages such as. bu sin ess-plan ning^ 
a (da, word processors, accounting syetemSr 
Utililiea ahd firmware. Vou rnav join tho 
SofnA/are Rental Bun^ at Ihe exhibition. 

Stand 34 

Data Supplivn. Braids House, Temp/ewotd 
Lane, farnhom Common, Sfough. 02814- 
2353. 

Data Supplies are Apple's local dealer in 
Slough and provide a leu el-one saltfs and 
service to a broad band oi users., commercial 
and government, throughout East Berkshire 
fi[]d ihu SLirounding areaa- As well as appear- 
ing on Apple's list of sp^dfllisl iJerilers in the 
holds of aduc^rion and medical appiicatFons, 
Data Suppliea has built up an enviable reputa 
Lion in the field of communigalions. Not only 
have they Interfaced The Applft ia many of the 
other popular microcomputers but they have 
carv«d out s special niche In iKg fiald of com 
mumcaiiunii wilJi iCL host mamfrdmes. If you 
require advice on getting yojr Apple lo com- 
r^urticate with ICL mainfromee IHOO or 2900. 
working under DME George III or VNE/B, gel 
in rouoh wliln ICL specialists D.Bid Supplies. 
Think con^munications Ttiink Daid Siipplieii . . 
the Appio dealer worth a second thought 

Stand 35 

OH Computer SorvlcM Ltd, West Crott M 
tfusin'a/ ^sralv. MidUleton. Manchester M24 
4PJ. 06J-6a3-OOtS 

ONCS. suppliers of all forms of cornputer 
accessories, magnetic media and computer 
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funiituiH Will liK Hihihiling A rtinge of prndiicls 

in conjunction with our associate company 
Umbra Software Ltd. On disploy wilJ bo ODP 
extended performance floppy discs, a new 
Apple III PmfJifl hacli-iip system, colour 
monitors and other Apple peripheraEs. 

Also on display will be the CX80 colour 
printer using an Apple dump card :o dump 
frorn Apple II in lull CDlour. A dO page full 
colour catalogue will be available free of 
charge on request, 

$tand 3Q 

Indopondant Computing EnginMrflno, 76/ 

J8 Litt/elon Road, Ashtord. Middlesex. 07S42- 
47271 

ICE wiil be showing the lawsf version of 
their 5|in Winoheatar Subavstem. the 
WDS200 £erie>j. incorporaiing rhe ne\Ar, 
higher- capacity Rodime drivas up to 21 
Megabyte capacity, housed in an altractive, 
lOw-Fine Cabinet in Apple-compaEible colour. 

The Winchasier is aEsn aiiflchahJe lo The 
lefM personal computer, Supert-rsrn, St 00 Bus 
and nnos? 2 80 based micros. Backup for the 
ICE Winchester will ba demonstrated with the 
iCf TapR STf^amnr, availAhle for both Apple II 
and Apple III Profile, allowing security baclfup 
of 2D Megabytes per removable Jtin tope 
cartridge. 

Thp Amiyn 5 Jin ffoppy d'sc cartridge drive Is 
also offered as alternative backup, wah d 
Megabytes of removable cepacity. 

Stand 37 

Eirtot Statiitical Sarvicoa Ltd, 3?-45 Paul 
SliBSS. London EC2A 4PB. Ot-253-3400. 

Micro Ex Stat, a data base of company 
frnancial information, comes on a scf of floppy 
discs for use iniiiaily with the Apolft li. It is a 

piudiiLE of Eslel Stalisiiu-al Smwiues, a leading 
supplier of Information to the City and %o 
inOuSlfy. 

MicroExsiat covers some 1.500 Brltiah 
companies and more are being added. It is 

updated euerv month. It comes complete with 

a sophisticated analytical sy&tom. also on 
floppy diac. to enable tha user to interpret the 
data to rnevimum advantage. MicroExstar is 
being demonstrated on stand 37. Why not pay 
us a visit - NOW. 

Stand 38 

MicrocaJ. 36 Efm Rood. Windsor. Berks. 
07535'66OOS. 

Microcai is a young company based in 
Windaor specialising In computer-aidod loarn 
ir>o products with a difference in that the 

cuuiriirs havH a rielihBrBle slant towards 
business applications. This Is reflected In the 
comp.anys first pfiOduei, Hands-On Cis-Cobol 
Programming whith teaches the most com- 
manly used business programming language. 



Cobol, In tho most affective manner - by using 
it. 

The courses have found a ready markat in 
the data processing departments of large 
organi^lions. frt smaller or^fonlsations, com- 
mercial training establishments, schools and 
c:olFe[;es A visitor to the Microcai stand will be 
giv«n the opportunity to try THE methoO of 
learning THE business programming language. 

Stand 39 

Iniirumantation Daslgn and Elactronlc 
ApplU^ationa Ltd, 1 f Wye EsiJti^ High 
Wycombe, Bucks. 0494-20707. 

If you have found difficulty in connecting 
your Apple to other equipment you will be 
plHif^mf m know that one of the exhibitors has 
experience Of computer systems including 
Apples with special purpose hardware ana 
software. 

IDEA Is an Apple OEM Oeaier with tha 
capability for design, dove lop monl, production 
and support of olectronic projects. This in- 
cludes interfaces to no n -elect ronjc \tichuti\(i^y. 
I DEA expects in exhibit a system for 
pathogenic bacteria research as well as other 
onamples of their electronics expertise. 
Stands 40, 41, 42, 43 

Symbiotic Coniputer Syatttma. 35/87 5r«- 
tiotr Road. West CreydHn. OT-GSO-SGOG. 

The SyMBflle hard disc subsystem is a com- 
plete inch Winchester system for tho Apple 
II, The system comprises the Geagaie STG06 
fiard disc, cuniiuller, power supply and ln> 
lerface The SyWBfile supports DOS 3.3 Apple 
Pascal and CP/M. different operating sysinma 
may be mixed on the same drive. Unique 
feriTures of Ihe system Include an au[obooilng 
interface card and a back up system allowing 
easy back up within the hard disc or on to 
external storage media. 

Symbiotic Compurer Systams also present 
the SyMSstore. an BMb B^in floppy drive for 
the Apple II, A cartridge contoining five single 
sided floppies is inserted into the drive which 
■hen automaiically selects the appropriate disc. 
The system may be used as a stand alone drive 
or as B back-up to a hard disc. 

Stand 44 

A.P. Syatama, 90-fOO Bnghton Rosd. Si/r- 
bilon, Surrey. Of -399-1257. 

Having been involved from the start in the 
development of the Personal Computer 
Database with Enterprise Systems, we ara 
Ijoin^ to ba selling find rid i/j sing on com- 
municatlons equipment and software to access 
this and other systems. Subscribers to (ha 
Enterprise Systern come through u&. 

The OrmbatB range of software. Pascal 
based and BO column, will be demonstrated on 
our sianQ, Developed by Ornnskirk Computer 




THAMES 



Services ^nd built round the Ormbata 
Oatabaae. ihla software Is rapidly gainiiiu a 
repulaltUD fur aophfsiinjiiion and flexibilriy. 
Ormbeta software runs on b^in. iJin and hard 

Stand 45 

EntBrpri»o Syatams Group, Thameji'ttB 
Computer Centre. Fe/iy Wotks. SummoT Roai/. 
T/Mtmies Dition, Sarrey 01 -39BS^^5. 

Qasea a\ ThameEido Computof ComrOn 
Thamas Diiton, Enierprlsfl is able to oHer 
neiworkfng and [urnkay TadliiiHs lu organlsa- 
[ians ref|ulrin[; fulf In-hoii^ database accese, 
using microcomputer^ aE communications tor 
mfnais, OS well aa having 1 ,000 telflphone itncs 
for accGs-s lo a main dxiiiiba^R. 

Enierprise Systems aro making thejf com- 
puting raciUtiBG avaiiabic on a subscription 

service to poraorol computer jsers, who want 
lo si;tes& bulletin txiards, software, flatabases 
n\ compjrer and general intormaiion. 
EnisrpriBe are also setting up professional 
databases for national or local instituLiona and 
Organi sal ions. iLCHssitile in ihe first instance 
bv Apple computers. 

Star>d 46 

Robocom, Ground Floor C!L Building 
Goodw/n StrffQt, London N4. 01-Q36-1072. 

"A revOlu[ionarv brtrdklhnjjgh in low cn.^r 
mlcrocompuier graphics' Is how the PraEs 
have described the Sit Sthk interactive graphics 
system. It is the first in a new generation of 
finely Luned compuler giaphiE: iLunlruirms 
which combined wlih powerful sottwara 
programs elinunaies the time and poticnco 
consuming jnpuiling of insiruciiona via a key- 
boa rd. 

Designed and produced by the North 
London Robotics research and dovelopmont 
company^ Robocom Li^, this n^w u&?r-fnQndJy 
hardware/software packayu tfriiibles Apple i\ 
users to r-reaie muJTi colour grap'iiCE. [echnicsl 
drawings, circuit diagrams, tent, ate quickly 
and simply with the rninlmum of compjiBr 
knowhow and ai very Low cnsr 

Stand 48 

The Camputnr Bookshop, 30 Lincofn Road^ 
OftQn. Birmmgham 82/ tiPA. Q2}-7Q7-7&44. 

The Computer Bookshop is a wholesale 
disiribution company aei up Eo supply bonks lo 
thu riflail microcompuier market, and offer 3 
wide range of books covering most o1 the pop- 
ular machines. 

On difiQlav will bu Dur full range of Apple- 
relnterl book^, plus some general titles. 

Stand 49 

Farrarl Software Ltd, Hayd^n HOOSG^ 5/6 
Mift Meoa. Ouliaford, Surrey. Q483-60137. 

Ferrari Software ere aoorovad doalefs »n 
ISM software products MatheMagic snd 
GrdphfWiigic. Thpy also offer rhe very laieal 
games packages as available in the U5A, 
MatheMagic is ot number processing package, 
a menu driven ayslem Ihal anyunu tirin ^^sily 
mriNter - ih^ indispenslble tool for buEinoss 
people, educators, Etudents, engmco/s, 
s«iemiat3 and tho praciical home owner. 



Anyone in foci, who needs to calculate any- 
Lhing from simplu arlthinullL Eu the most so- 
phi^rli^areci maihemarLcs. 

GraphMagic provides graphic inlerpre 
taiion of numeric data, displayed in line, pie 
and bar graphs This product [s available as a 
Bland alone package and can interpret both 
MatheMagIc and Vislcalc data. For all age 
groups, Ihe games packages are aj^ceptiunally 
inieresting and vflrlnd. 

Stand 52 

INMAC (UK) Lid, f5 aoddord Road, 
Astmoor fndustrral Estato. Hu/tcoru. Citeshire. 
09235-67551. 

International fvlini/micro Accu^surras 
Corporedon, provides a service io ueste of 
most computers, including of course Apple. 

supplying on a 30 day risk-free trial basis 

cables, primer supplies, floppies rllsc paries 
and cartridges, accessories for storage and 
Cleaning, computer room fufniturb and 
hundreds of other products. Every order is 
delivered neKt day and piuducl^ rire furihar 
warranted with a 12 month quality replace- 
ment guarantee, 

INMAC s customer policy is one founded on 
the belief thai lEie customer comes firsi - and 
thai customers should always gei what thay 
need this loads to happy customers- end Thus 
continued repeat customers- Their new 5G 
page catalogue, which Is basically an ideas 
book, IS full of useful products and helpful hirsts 
to computer depanmema. it is availoble \o aLI 
GompuLe^ users as a free Iwu-year subH^rip- 
Tinn 

Stand 53 

ICI Pefrnchennlcata OivlaJon, PO fipv 9Q, 
Wilton. M iddiesOorough. Cleveland JS6 BJE. 
0642 455522. 

"REXAQAN" is simple tui powerful gn- 
lerfuci] !iv-slHm which links mlcrocornpuiers to 
Laboratory and process instruments for data 
acquisition and proceaa control. It was desig- 
ned by ICI to meel the varying needs of iis own 
sclentlsis and engineers. 

"REXAGAN ' I& a vGr&aiiie and fiBHibta aid tor 
education at all levels from schools to un- 
iversities. Il comes C(]ifi[iliilir Aiih H<t<i«mhly 

and prog/amming ingtructJons in a well 
illustrated manual to bo used by juniof 
technicians and senior scientists alike. 

Stand &4 

Oyaon Instrumanta Ltd. Sundeihnd House. 
StBfiOfi Rop&a. M6ft6h>, H6uSht&f\-f6-$pnf3Q. 
Tyne and Wear DH6 OAT. 0783 2604S2. 

Dyson Instruments specialise in the sale of 
laboratory data processing eqEiipiriBriT la 
scientists and engineers 191 per ceni of ebIbe 
in 1 9811 all over the UK and abroad- I hey are 
worldwide distributors of iCl s "REXAGAfJ" 
sysiern which links Apple land other 
microcampuTflfs) to scientific InsTfuments and 
engineenng processes- 

"REXAGAN" is a powerful system for date 
acq uisition and process uurtrrcil, y^t i& 
emremely simple to use and comes with a very 
comprehensive manual with full assombiy and 
programming in^trucLions, Working models 




displaying the simplicity and power of 
"REXAGA^J" witi be on show. DIsrrlbuTor or\- 
quirles are invited. Full colour brochurea are 

available. 

Stands 56, 57 

Hal ComputOFB Ltd, fnvincible Road, 
fombofough. Hants. 0252-51 7J77. 

As pan of their 1987 dealer pian Hal Com- 
puters will be demonstraiing their 10 
Megabyte Winchester sub-system for Apple Jl, 
Tliia bysieiii can bu networked. Its buck-up op- 
tions include the new Amiyn B-fwlegabyte 
floppy dnve or the quarter back streaming (ape 
drive. They should not be missed, 

The system can run a CDmbiriiiLiun of CP/M, 
Basic or Pascal, Also on the stand will tw 
vanous Apple add ons cuch as the Strobe 
Plouer - 4 ihou resolution for £825 including 
?ioftware. and a digital ThnrmnmATnr vuhlch will 
be of great interest to those o* you who have 
agricultural or food procossin^ applicafions- 

As Dyson s key agent for the UK Hal offer a 
four liuur Burn ^ruLinEl on disc orders, quantity 
discounts fo' up to one quarter million discs 
and various dealer schemes- 

Stand 5S 

Ma«a Micro*! V^allsori House^ BroY^nfields, 
WefYtyn Garden Citr. f^eris. 07073-31436. 

Wasfi Micros offer complete support to 
buEineEses usmg microcomputers in manage- 
ment, commerce, science or induslry, 
professional advice, training ai>d fd^l dHlivprv 
ensure efTeciive purchases, while maimenance 
schemes, including loar> mactiinos and lelo 
phone software support give unparalleled 
security. Afler suleii Tiervice inciude^ advice of 
new developmen^S- 

MaES Micros was founded by professional 
engineers with oiperlence of hardware and 
sufiwrire in high tenhnology. Finding solutions 
for major corpora t ions taught them how to 
help you. Products include Apple II and Apple 
III, Pel and Superbrain, hard disc storage, peri- 
pherals, priniers. plotters, media, furniture and 
software, including unique Calcomp driver 
modified as Visic.alc intorface. 
Stand 69 

OatorltB TarmlnBr* Ltd, Caldere House. 144 
High Road. C/tai/wef/ Heath. &ssttx. 01-590- 
1155. 

The avaiiabiiiiy of low-priced word proceas- 
ing programmes for the Apple has meant a 
g^eal interest in correspondence -qua Illy corn- 

puiar printers Pilce ha^ pre^ir^usiy been a 

barrier until Datarrta inlroducad Ihe T/Printer 

35, 

Based on the wulJ-knuwn OlIvRiti Pravi*i 
erecironic typewriier, the T/Prlnter 35 not only 
offers excellent prrnt quality at an affordable 
price, but also gives Ihe user Ihe advantage 
ihaT It can he used as it Typeuwriier when not 
needed for computer prrnting. This versatility ie 
just one of the great advantages of iniorfacing 
modern electronic typewriters to computers- 
As vvhII as "he T/Printer 35, Oaiarlie are also 
showing computer pri nte r/ type wn tor units 
based on IBIVI, Olivetti and -Oiympia office 
typewriters. 



[||appte>^ Convention timetable 



Saturday 5th June 


0930-1 100 


Tliaines Roo^ 


Opening Session 


□ave King {Apple UK) 




PlaneT ThsiitTt 






1100-1115 


Coffee 


1 115-1245 


Thomos Room 


Supercharging ihe Apple 


Gene Finkler, Peter Brameld 




Planei Theatre 


Computer Assisied Learning 


Dr. Gavici Kenny 


1245-1400 




Lur>ch 




1400-1530 


Thames Room 


Tools for Business Software 


Ptrter Hewilt 




Plan el Theaire 


The Appie in [ndusiry 


jHtl Bariringer 


1530-1545 


Coffee 


1545-1715 


Thames Room 


Database Systems 


Wlike Gurr 




Planei Theaira 


Pascal 


Dr. Tony Addyman 

□r Austin Taie 


1715-1900 




Break 




1 900-2030 


Thames Room 


Apple Olympica Finals 






Planet Theatre 


Music Synthesis 


Dr, David Ellis 


Sunday 6th June 


0930- 1 100 


Thamefi Room 


Communications 


Miktf GiiJirlner 




Pldfi«t Tfieatre 


Apples in Medicine 


Df Gordon Jameson, Or. Cliff Doust 


noo- 1115 




Coffee 




1 1 1&- 1245 


Thames Room 


Graphrcs Displaved 


Alan Norman, Peter Bailey 




Ptanei Theatre 


Compvilers in Management Education 


David Sutton 


1245-1400 




Lu n-ch 




1400 T530 


Thames Room 


Hardware Panel 


Steve Alsop, Miks Gurr, 
Lawrence Payne, Geoff Reiss 




Planer Theaire 


Commpfcial Applications 


David Jarman 


1530-1545 




Coffee 




1545-1715 


ThatTie^ Rpr>m 


Speech SyniHesis 


Dr. Martin West 




Planet Theatre 


Software Panol 


Df AiisTin Tall! 
Mike Hardwick 
Roy Siritf^ger 



This rim-etable 
is provlBional and 
subject to alteration 
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Who's who 

Speakers at the convention are: 

DAVID SUTTON workadfor 12 years in [he British aorocpiaca induttry in 
the course ot which he gradu^iad wi'h an honours dogtao in chomistrY 
from Imperiol College. London Univaraity, 

At Ihe ijmcT of leaving [he DirudfL iiKJustrv hiti duties includBd project 
managpmpnT, process developmonr and shop floor Trouble shooting. 
Followmg a two-year poEtgrafluate course at Manchester Business 
School he •gradua'red as a Master ot Business Adminiarrsiion. 

The M6A course at Manchesler niDd«l^ itM-lf eim thii[ Haivsid and 
Is noied for hs more pracTical approach. wiTh greater amphssis on live 
confiuhancy projects. Special inieresis inclucfed computer sppilcBtioris 
in managemont, modalling of business svaiems and creative problem 
solving techniques. 

On grB^fuatlng, he cresieO thP Sysi^m Siv Consultancy. Mhoso clisnts 
now include BP (UK) Lid. Ciba Geigv lUKJ Ltd, iho Hotol and Caionng 
Induoiries Training Board, the Royal Institute of British Archi[CiC[S, Iho 
Booksellers Associaiion and many othurs, 

Pment-Btlon, includes a discussion of thu various ways of using 
con^puters m aducaiion. and will draw oty motSals of trainer/class ir^- 
iGraciion and the learning process in general to develop a scheme to 
help DBOpla evaluate the ooteniial of cumpulBfs ir iheir own spheres. 



Dft AUSTIN TATE is a compuiar scianiiat and has Derformed research in 
artificial inleHlgence and dala base ^y^lmiis 

He was pro)ec[ leader [o a design ana Impi-e mania Hon team to 
produca a Portrsn intoiiace to ICL's Intogratad Data Managemer^t 
System IIDMS). He now heads a microcampuier consuiiancv end 
:iyslH-mB programmfng group al rhe Edinburgh P«>gfnnAl CompijTing 
Cenire, and is a leadmg member of the USUS Pascal Users Group. 

Pr«a*n1«tion. In conjunction with Dr Tony Addyman, Dr TalO will bu 
outlining the Applo Pascal System, vhtch is based on [he UC5D p- 
system. The advanced (eatuieii of the system, which makes it suitable 
for microco-mpurer sofnuare development, will be described. 

Mention wjlj ba made of the tools available for the writing of applies 
tion soflwaro in Pascal and Forfran-77, The reautting software can be 
ported to and/or markeled on a vury w\iin rariQe of mic:rGCDmputers 



DR TONY ADDYMAN fias bean a lecturer in computer science since 
1970. He is now based at the Unli/eriiiiy nf fulanrhesier and is rhe 
author of a book on Pascal- 

Hq is chairman o1 lha BSl Committee on Programmfng Languages 
end was responsible for the recently published British Standand for 
Pflacei, whi-ch will also an ISO ht^nddrd, 

Praaemailon. In conjunction witn Dr Tate, Pr Addyman win ba 
discussing the advantages and disadvantages of programming in the 
Pascal language and thg optiona Bvallabifl to Apple users In thia regordL 



MICHAEL GURR has bean in computing since 1957. Following a firsc- 
cIdss honours degree in engineering from London University and post- 
graduate work In concrelu lechnuluyy. hf> KpHiit a shun rJrne in the Navy 
as an InstfLfCior Lieutflnani before moving hoto the aircraft industry, 
working for Short BroG and Hawker Aircraft, where he was involved in 
early computing. 

Michael was respunsible for staning rhe Swansea University Con>' 
pufing Camre in 1 962, smd entered the stoc^k market as a DP manager 
m 1967, With HOC Lid in 1972, ho pioneered Iho "user build it your- 
self" approach to sysioms as a database consultant- 

His own comQdny, Michael Gurr Assucicites. was established soon 
after and since [hen he has been Involved in Tbe productiori of nun^erou* 
papers on his ideas, and has been a rsgular speaker at conferences and 

showG, horo and in Amerita. 

His involvement wilh microcompLiLHr^ tHHriml four years ago with a 
desirs to dasign large data basas In a loglcai mannar insiead of the ad 
hoc techniques then m use, 

Praiontotion. Michael Gurr wili be looking ai the use of data basea 
on micru(..ui npuimb, di?fining standards for their effective use and tatk^ng 
aboui snrTk^ of th9 sysf&ms currently available. 



JEFF BARR INGE^ is a science gradume in Electronic engineering from 
Lanchesier Polytechnic and has spent some Time wit^h GEC iTeie- 
comnnuni cations} Ltd where ha gainad early sxparienca in computer 
design and communications. 

Since then he has spent a numbar of yeani- involi/ed In digital 
processor design and a similar period aube«auancjy in assembler and 
machine code programming. 

For the past six years ha has bean responsible for providing marketing 
and Sales support with MC Campuier*!, one nf the foremost cornpanies 
Involved in Industrial applications on the Apple and other 
microcomputers. 

PrpaaarTtAtioni Jeff will be explaining tha problems involved in In- 
larfaciny micrucumputers lo Industrial devices anii how ihey ara ovar- 
come, and will be presenting applications of Apple in mdusiry. 

ASIDE from an MA in biochemistry, a 0,PhlJ. In psychology ano currat^t 
medical studies at University Collggo London, DR DAVID ELLIS is a 
musician who Jusi happens to have got hooi<ed on computers, 

Armsd with B lass Ihon brilliant music diploma, he launched himself 
Into writing and playing classical music but now finds himself most pre- 
occupied wiih doing tha tama for film, TV and rock music. 

Ha writes on trie subject of computer music and electronic music in 



general for a wide variety of n-iagaiines, Including Electronics and Mua'c 
Maker, Personal Computer World, EJectronics and Computing, and. of 
course, Windrull. 

Current and future projects include an LP for release in the autumn, a 
couple of film scores and passing his finals. 

Praaantation. Genorai chaosi Actually, a Hnn of vagusly 
chionoioyical pHrfipectlve to composing, recording and praying music, 
with t^ie role of micros in all three thrown in for da^^^ri. 

David would like to thank the foliowing companies for the assistance 
they have given In providing assistance to enable him to spice up hin talk 
with plenty of riemoiistrations: Casio Electronics Ct^. Cla' PrOdUClfl 
(Electron ICS), Craftmaster (UK.), Kaon Computers. New England Digital 
Co, Passport Designs. Personal ComputerSn Scenic Sounds, Syco 
Systems and Syiiaun Coi 



MARTIN WEST is a B.Sc TechfHons.) graduate in physics, an M.Sc in 
physics on microphone calibtatJon and a PhD in physics on hcoustIc 
waveguides. 

Recent research undertaken by Martin in the field of acoustico include 
sound absorption and room acoustics, open olan office acoustics, 
speech synthesis by rule speech perception in infants and the percep- 
tion of di^TorTfifl speech. 

Manin is currentiy angagieu m research work at the Acouattca 
laboratory of Salford University, 

Proaaniation. A short hisLorical view and examination of the 
spetiriil tjtiara Claris tics of steady phonemes (which wtll bO domons- 
traiad, using a spacirat analyser and smgfe phoneme programj. Other 
demonstrations wiil include variation, dovelop n^Je synthesis, votrai 
rule synthesis and Texas Instruments texl-fipHech pmpram 

PETER HEWITT is the n^ariieting menoger for M i cr o Foe ua. d eve lope iH of 
CisCobol as a language for nilcrnconipijiflfs. who recenily won the 
QuH«ns Avwarri for indusiry In connection with their work. 

Before joining MicroFocus. he was software editor for Computer 
WooidVr Peier'3 first involvement with computers was as a Cobol 
programmer on IBM muinframes. and he also worked for some years In 
a ^yhiHTT f>nglneering and sofTWsre consultancy. 

Prasintafiori. The relevance ot Cobol as a business program 
devalopmoni language for microcomputers, demonstrated by the use of 
CisCobol, and a demonstiation of visual programming tnols developed 
by MicroFocus - Anlmaior. Forms-2 and Slideshow, which show tha 
capabilities of the language. 



DR GAVIM KENNY will be assisted In his presentation by Dr Carol 
Schmullion of Glasgow f^oyal infirmary and Dr Barry Clark of Western 
Infirmery. Glasgow. 

Dr Kenny is a lecturer in anaesthesia at Oiasgovu ftoyal Infirmary, sr>d 
has niHrie oictensivo use of microcomputers for education and manago- 
man?, especially in operating theatres and intensive core units, 

Dr Schmullion, who Is d research fallow in the department of 
anaesthesia, has been involved in tha application of microcomputers to 
teaching and self flssessmani for qualified doctors. 

Dr Clark, who lectures ^n biocherr^istry, has developed a number of 
programs deeiing with the tuilion of biochomistry. many of which in- 
volve [he use of graphical dispiay^i. 

PrsmontBtlon. The application of microcomputers in a learning 
environment, with the introduction of the concepts of BOlf -assessment 
using computer assisted leoming. 



GEN£ FINKLER is an American who lives in France and works in Geneva 
for British Petroleum Chemicals. He has a dagrea in accounting from ifia 
University of Nebiaitka. a Masters degrae in management from itle 
GraduflTe School in New York and e Masters degree m operations 
research from the Graduate School of Business, Now York University, 
Gone, who is a member of CDP, the Data Processing Management 
Association, has worked fur a number of mejor Instlmtions, both in 
America and Eurnpa They Include iha First NBtional City (Cstibank], 
Sandoi Pharmaceutical, Universal Oil Products, Manufacturers Henover 
Trust, Republic f^ational Bani<, the Diabold Group. ICL and his present 

company. Q? Chemicals ISui^^iB) 

Pmantailon. A look at the processor used on ths Applo and a 
discussion on some of the ways of speeding it up, using aliornalive 
microprocessors housed on peripheral cards. The cards being looked at 
IncFude The Mill. Metacard and the Aristocard. 



PETER BAILEY, who will be aRslsted with Inis presentaifon by Robarr 
Welch. H an inventor and mathamatician previously engaged in de- 
signing products for tho leisure merket. He hps been involved with 
Robotics Development leading into a apeolalisation In graphics and 
msi ha malic a I modelling 

Robert VVelch is a graphic deatgner who, since leevrng Uverpool 
College of Art and Design 4B,A, Graphics Communication) has worked 
□n many projects as a graphics designer audro video enyiriHer Inading to 
en inrenHs inleresi in ihe development of electronic drawing systsma. 

PrMantstion. A dose look at the use of graphics in the following 
areas - facilitating the croativa design process, generating disQlsy se- 
Quences for video recording, giaphlc display uf business data, develop- 
ing R mulri-riimensional graphic database, the use of graphics libraries 
for rapidly building complex designedn special applications-circuit board 
design, technical drawing and education. 



PETER BRAMELO has been amptoyad at the University of Mancheiwr 
Institute of Science and Tschnoiogy for a number of years as an experi- 
menial officar, carrying out research into the eppllcaiion of 
microcomputers to colour physics and lextila processing. He Is also 




chairman of the North Wefii Apple User Group and technicQl adilor to 
Windfah. 

In those two confiociions he hBfi been responsible for faislno ihe lele- 

phone Ihroughpul of UMIST by ef Saoal SOporiMjnt, and has osiabllched 
a good repuiatiori in educaiion establishrnents in Manchflsier fot his 
asslciance m solving Appls p-robloms, Petsr i5 a consulranr r« a iFafiaiyof 
multinational concoma, 

PraBantation. Petior Brdmold ia prosonting ono half of Iho sOClion on 
supercharging the Apple with Guna Frnklar Petar's section will denl wilh 
Ihd mothodB of speeding up Ihe Apple through pure progfarnniing 
[echniquBS or uainf] CompilerSr 

AFTER leaving Mat^chesT^r University wi[h a B.Sc honouia degres in 
litwral studies in BClonco. ALAN NORMAN entered rnarkflilng where ho 
became involved in 197? In the use of slidas for the presentation of 
busLness inforiridibn. He worked as a marketing executive vith De 1-Q 
Rue tOf 9 number of V^ars. ar»d as a mHikeririo manager with Tavlor 
Woodrow. He joinod Mvnod Audro Visual, who have pioneered the 
davHtopmiinl of compuler-eenerated slides in Europe, as morkoting 
director after having associaied wiili lham for a brief [>eriod es a 
consultant, 

Proaentation, In conjunction wilti Peter Bailay of RoDocom, Alan 
NormHM wijj be demonstrating tho efficient use of arosontino grafihicSH 
once Ihe-y have been created, by Kirning^icrfiHn displays into high quelilV 
slides, lo bo usefl as professional markeifng or preseniaiion aids. 



DAVID JARMAN ih ihu iiienaginB director of Jarman Syatems. the 
Heris-baseO microcompuier software company. He has had wide 
efttwriancc of computer 5y5(ems in Piestoy, Honeywell and MIcrosense 
Cnrtipuiers. David i& nort principally involved in product development, 
SpeciallGinfl ^n managemenf ai:i:o(iniing. 

David, who ftae a 6.SC (£ng| in electronic engineering from livHrpnol 
Unlwersi(v- and a Certificato of Advanced Studios m Computer Science 
from Brunei Unlverbily. will be assisted in hia preaontatior^ by Harold 
NorcroEs, who ts a flireCTOr of 4 number af companieb. (»nd ia a bu^in^^s 
counsellor for a number 01 major business anO finandal JnsiliuiiDns. 

PreaBiitation- A look at the total aspect of management ^ccountingn 
explaining the le^snn^ nnd mflthf>da of uaing computerised sy&toms t9 
the beet possible efffrct, and to mairlmiBB tKh Hiiic'inncy of the business, 

mKt GARDNER Is & pbysica graduflte from Cambridge University, who 
has worked In Post Office Telecommunications for a number of yoarSn 
being involved dunr^ the Jast two yee^S in a number ni technical market 
rsseaich projects, including a Presiel demand siudv. sat«iiitB 
communications sysiems and System X for the long ronge intelltgonce 
division, 

Mike bought an Apple II originally to experiment In artificial in- 
telligence. However, he became more involved m connmunicetions with 
the ApplH. selling up Owl Compuiers in 1979. Sinco than ho has 

developed a number of hardware and sofiwHre products loi the Awjie. 

wit^ particular relevance to communicalions- 

PraaMitetion. A look ai ihecufrem extent of communications on the 
Apple, and a consirteraiiun of (he requirements (o link the Aople to a 
number of OKlernal facilittes. 



Dfl GORDON JAfUtESON is a ienior lecturer fit Middlewv HospHal 
Medical School in London. The school has bean using Apples for about 
four vooTS in many fields including teaching, scianiific applications, 
laboraiorv inscallaiiors and rficbrd keeping. 

Dr Jameson has been involved in medical computifiQ for t 7 yoara and 
has a wide experience of rrxany romputeia including Varian. Data 
Gancral, Hewlett Packard, univarsity mainfremes and time sharing 
services.. He will be assisted in hiG presentation by Or O-irt Doust of 
Whitiingion Husjjii^l, London, 

Or Ooust is principal physlclsi in ihe MerilcHi Physics De-partment at 
Whittinqion HospttaL where a number of projects have been underway 
fof Ihe lest two years on the Appte. dealing with ultra sound and medical 
diets. 

Pr«*eittation- Dr Gordon Jameson will be giving an overall viaw ul 
the state ot medical computing, wilh particular reter^nca lo Ihe Apple. 
Dr DouM will be talking oboul and demonstrating the production of 
animated diagrams lo present ihe mauW at ulira-sound scans, and will 
be-showing a progr<3m which analyses and specifies dlating rttquira' 
menis ffom e medical point of view. 



Joining in the hardware/software pmnmi 3r»: 

STEPHEN ALSOP Is an olociranics riHsiuri enyineei. computer engineer 
and programmer He totned DMS Electronics nine years ago, and 
supplies mainly government, educational and industrial users with 
specl^liiifld systems based on niiLrocomputer^. 

Stephen has several parents ard designs in industrial elHcuonica, in- 
cluding RGB colour cystems, touch keyboards for specialised users, A/D 
and D/A units for the Apple end has develocisd systems for Barcode 
reeding ar>d pNntlng. 

Ho has also been Involved In the design and installation of many in- 
teresting process control end machine analysis conlrat systems using 
the Apple, 



LAURENCE PAYNE is a auclifiod eccountant who wac engaged in public 
prdclice for m>ore than 25 years. In eonneetion with hia work with public 
companies and smatl businesses ha developed conwdHiabLH Hxperlanca 
in system design and consultancy. 

Reatising the opormoua potontiai of the computer, lUirliGularly m 



business svstomsH ho founded Compuloeh ac a separate operation in 
1966. Originally prouidlnQ a wide range of computer services, Com- 
putech eventually specialised on micros w^th LsurHncii desjymng, 
programming end implcmoniing one of Iho earilesi data basa systems 
on a dual floppy micro in 1976, 

When the Apple was fauncbsd, Laurence realised its pOlaritial for 
small businesses and wrote one of the first of a new breed of com- 
mercial packages for microSn inlroducinfl now concepte m design to ease 
Ihe use of such systems for non -computer personnel. 

Since (hen Computech has developed as expertise in a number of 
□ther areas, Includin-g Ihe manufacture of a range of interface cards (the 
Diplomat series), Laurence has also been lasponsible for Ihe develop- 
ment of a multiplexer of unique concept, provldfn^} the switching and 
sharing of resources between diverse ponpherals and processors^ 
Laurence has developed a wide range oi experience in interfacing peri- 
pherals and software from different manufacturers and rurib specialised 
(raining courees and dernon^lr^iipn seminars with a high Technical 
content 



MltHAtL HARDWICK has Spe*" ^he pas( 14 years ptogiamming, with 
time off to lake in a couple of degrees. He is the co-auihor of Format-SO. 
which is une of the foremost word procesaing pockageo. writien in 
machine code 

Ha has also wntten several utility pfogramFi. and Is a spacJallal m copy 
protection and assembly language. 

He Is now a direGtOf of Elite SollwBfe Compooy, e eonsu^ancy 
epeclallEjng in sofrware 

GEOFF REISS has ^^perit 12 vesrs specialising in project managomeni, 
and the past four <n project management by microcompuler. 

He is managing director ot Construction Programming Senflces In 
Bradfofd, who are the aulhora of Apple ProiDCl fulanager, Ihe only Bmish 
software package to be sold by Apple in America in the Gpeciet Delivery 
Software collection- 
Geoff has been working with Apple III sine& iTG initial I9unch 3G pan of 
the APM davulopment program. 

He has done posr-graduare work on microcomputers in project 
manaaemem, and is speaking at the World Congmss on Project 
f^anagement at Copenhegen in September in connection with his work. 

ROY STRINGER is e founder member of the North West Apple Com- 
puter Club, and a regular contributor lo Windfall magerinen whore h«e 
Appletips have saved hours of frustration fui Apple vsers. He works tor 
U Microcomputers end has gamed an enviable reputation for his helpful 
assistance in sorting out software problems. 
Roy will ba anwvuring quafillons on Appleeofl. 
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Go for Apple... 



When you becom-e the owner of an 
Apple Computer, youll find out why 
300,000 other penple throughout the 
World have gone lor Applc- 

Apples are in business everywhere 
- giving more time for managerial flair 
to blossotn, sharpening professional 
expertise and giving all types of 
business a competitive edge in an 
increasingly competitive business 
world. 

For general business . . . 

Imagine you own an Apple desktop 
mirrofompuler. Within a very sborl 
time you will have immediate access 
to a wide variety of business 
programs - to solve your aceouniing 

prubleriks^ to monitor cash flow and 

help your overall planning policy- It is 
strength in thc5e areas thai has made 
Apple the professional's choice, 
working for you from the 7>tart 
without the need for intensive 
professional training or experience* 
Apple has a standard typewriter 
keyboard, therefore just add the 
Apple Writer program and you turn 
your System into a usefuJ 'word 
processor*.. 

For 6nancial planning . . . 

Programs such as VisiCalc, Apple 
Plot and Desktop Plan ensure ynu 
have help with forecasting and 
hudgeting under the influence of 
many changing variabk-s. The 
pn:svnl;tli(>n of dula in thi:^ fiiniL of 
charts and graphs can be changed at 
Ihelouch ofa button to show different 
results - 

What you need . . . 

The typical Apple Computer 
Buiiijiess System, as pictured here* 
consists of an Apple 11 computer 
processor with 4SK of RAM (random 
accew memory to slorc yoiird^la 
whilst in operation^, two mini'tloppy 
disc drives (for your proitnuns), u 
high -re solution video monitor and 
prinler to suit your partknlar needs. 
All this costs only £2400* and fiivca 
y«u n fnily comprehefisiv* husinei* 
computer system cjpjbic ol lulfiUing 
moHi rcqutrtments. 

Apple h;)>( the wide«i r^n^e of 
accessories ;ivailjhlc for any 
L-ompuler whioh nrtc:4n^ ihjit it cun 
ftrow (o suit yourdcvclopinji 
requirements whether you need 
more compulinft power or wi^h to 
bene&l from the graphics, colotir 
sound, musicft) or InaffUiitc 



The professionars choice • . . 

As well as general businc-5S and 
accounting programs, there are also 
hundreds of others to support many 
dilTerqnt sections of industry, 
professlon'tl groups and sc ienlilii: 
applications including architecture, 
agriculture, building and 
construction concerns^ estate 
;{gencies, farmers, the legal and 
medical professions, personnel 
bureaux, retail management and 
stock control. In fact almost 
everywhtrre infurmalion n^trds 
recording, processing, displayingand 
printing. 

All this means that your Apple 
will be a thoroughly versalcle piece 
of equipment, growing with you as 
your business grows, but ready to 
help you right from the moment 
that your Apple is installed . 

The Apple [[ is a completely 
assembled and tested computer 
system. It includes a type writer style 
keyboard with high -efficiency 
switching power supply, ROM- 
rcsidcnt Applesoft extended basic 
interpreter, auto -Stan ROM, 
disassembler, AC power cord, 
referentre manuals and the 
Applesoft Tutorial Manual 
that makes it simple for 
those who wish to really gel 
to grips with their Apple, 

Every Apple comes with 
a One-Year Warranty as 
standard and there's 
the option of 
renewing this with 
Applet Eji tended 
Warraaly FUn. 



Every Apple Dealer will be pleased 
tu give you details, and to show you 
how an Apple can help you and your 
business, there arc over 450 Apple 
Dealers (hrouRhom the Country -so 
help is never far away. You will find 
their names, addresses and telephone 
numbers on the back cover. 

Gel an Apple ntno. and pul yourself 
in the picture. 






and the uniqiie 



VisiCak Program 

By investing only £125' as 50,000 other Apple Computer 
users have done, you coujd make life easy for yourself or 
aayoDC who works with numbers. VisiGdc wiUhcJpyou 
solve your many numerical problems. 

MANAGERS plan budgets, compare actual results 10 
budgeied forecasts, and modify protections faster than ever 
before. VisiCalc i& the mosi powerful and easy-to-use 
projeclion lool ever developed. 

HNANCIAL ANALYSTS quickly dcicrmmc raK-of- 
return uncEer varying assumptions using the buiit-in net 
present value functions . VisiCalc will also compute financial 
rados, and predict lax consequences, 

ACCOUNTANTS develop financial siatcmcms and 
proformas. making changes and comparisons easily 
with VisiCalc *s 'Wha( if ..?* recaJculaiion feature- 

ENGINEERS ANT> SCIENTISTS appreciate 
VisiCalc's transcendental notation, and features like 
eleven 'digit precision in 
numerical calculation. 




TO MARKETING 
MANAGERS, VisiCalc 
is the answer toevery 
forecasting and 
budgeting need. They refine 

assumpcions-commission rates, sales costs, advertisinfr 
expenditurtTi, leads, sales dosing pcrcentage-and 
wal(:h ihc effect on the bottom line . . and for larger 
planning tasks - ask 10 see Micro Modeller 





F0RASIJmJiAS£l.7QQ*Y0UCANHAVEANAPPl£ 
SYSTEM TIIAT CAS UTIUSETHEVISJCALC PROGRAM 




Apple prints . . . 



Cealmaica 737 Frinlcr 

Thf Ccnironics 7?7 15 a vrrarilr, Imv-cmt prinin- 
offmng proponiodsUv Kpafed upper and lower ewe 
characters in a high den»iydO[ im[rLX. The CcnUtinict 
will pfLnr 80 ^hardcrcr!! per snonds 

[r pmvide^i prini qiialiiy nimble Aji iexi pmcsunK 
apd IcLLerheads, plus the applicaUon Anibiliry required 
for data proccssuis^ ~I~he 7^7 will prim on fimtbld or roll 
paper, has underlining capabilir. md [he 

hi-itiraiTiEiiml Mfpjier jnolur ollaw^ 
single iheeis 10 be ffd up 
and down as 



wcU as making die prinrer rconorkably quici Ln operation, 

Prio: F4?4 rKLliidjii)( VAT iUid carriage. 
Sileniyp* Prinwr 

From Apple, ihe inexpensive and porlaWe Sikntype will sii neatly on 
your desk topandprini ihcrmal hiRh rcs4>liJiion)^phic:i ai 60 dots per 
in^h, uppci iUid luwcT -tOJicUj^Lier^pci ^mid dnd BOUuraLicr^ 

per line -almofii ^iJenrly! 

Inves ling in a SilencypeenaMn you (O eliiniABTe the loading or urrlting 
of a program to prim a screen connKuralion, because you con dump any 
Iii|h-rc5o]u[ion screen image dirccdy to the printer 
Pnce f excluding VAT nnil carriaKP 
Qumc Sprint 5/45 RO Dai&ywheel Primer 

J he (Jumc is generatlv acccptrd as the pnnier of choin for hi^h- 
quaJity printouts at ^pccdsof up(o4S characters per second- 70 printable 
IvpefaLcs tan be ubiained and iIjc Quuie luis more OJmiimnd& available 
lhan c[>niperiTive machines 

In no lime at all it will reproduce arcular letters, memos and cu-stomer 
commumcaiionagfall t>pe7t.caeh individually "typed" one after another 
Sinjuil fmun^iiifi^i? QuiEtc iiiL-ludc: pKrifiii^. j^rdpluL^, fuiiiiuldr printiog 
opabiJiiy^ Proporrionai and incremental ^paong are also available. 
VnceLI.6411 excluding VAJ andcamaRe- 
Papcr Tiger Priotcrs(Comfrictc wath CrapbicA Optioa) 

The pupular nmse of Paper Ti);cr impdLt prinlciTipnjvidc^iciiI 
vcrvBiilily from 5 modd?. the TG445 bu.5ic ptintpr. the TG460 
wiEh Its excellent prml quaiilv or the 'I'G)60 which has a 13" 
wide full siste lifting papeJ. 

This wel] c:ilabii:^hcd lange of printcn includes full 96 
character paper and lowercase sec, from 8 sofiware- 
selectable character &i^. parallel and ^rial inierfaces, 
multiple copy capabihiy, stepper motof driven tractor feed 

from 1.75 lip 10 15 inthcs attording loihcmodcL Tigers can 

prim ai up 111 120 characters persecnnd ar bnrh HO and 1)2 
columns widlh 

All printers require connector cables and by the addition of 
software full graphics capdbiLty can be obuuied. 
Price TG445 £57^ TG4fiO£79^ Tf;S60 £99^ eiclmJing VATand 

camagv- 



Then go for. . . 

one of the variety of business and financial planning 
packages available as standard through Apple dealers 



Vlasak 'Infegrated' Systems 

Vla^k Compuitr Syjicms arc spccialiaw in 

inlc^rjEcd hu^inL'^ii Mrflwarc mvcring many areas 
of acL^tinling and iaies ad minis ira lion. Vlauk^s 
payroll proaram 15 probably ihc mos[ widely 
mstBllca microcomputer svsicm m th-cCounirv- 

As the manuraclureroflhe Mrga&Uir, VlAsak ^ic 

abk to supply soirwafeforbothSV^ "and 8" floppy 
disc drivc-s which allow greater daxa ^torag«. 

Vlaaak prcFgfarn^ afc avaUabk (hfough ill Apple 
Dtralenj. 



Syalcmalics ^ConlroUca^^ P^ckaftcs 
Sy^TeiiiiirEL^ Jiiicrri^ctmial hjivc dcvrhipni Iwn 

imponani program packagtt for AppJc usen, 

J"he Kinancial Controller and the Stock Controller 
arc both written in Pascal language^ giving 
mun: disji \[i-jlt :tnd {-j^iei pntt'essing than n 
possible with programs written in Basic. Htc 
rinancial Contro-ller covers most business 
accounlins funcfion^ and available a^ d complete 
^uilc of bubiEieu IcdgL-ib ur :3s scparaie modules 

Ericpd at r250. The Stock fjinrroHcr also cos is 
25-0 and can link to Ihe Fmanciol Controller i\ 
required. 

'rime pft;Kiam:iaruavuUblE thi^ugh over SO 
Apple Dealers nationwide. 



!um»a Tailored Sysleas' 
flrmm SytiTem^rtlTfra range of general business 
programs for Apple J[. These arc available ai 
Standard pockaj^e^i or adapied to meet the 
individual tequircmems of Directors and 
Maruigrr^ in many difTenenl arras of business The 
prograiTis are wriiicnin Pa&;al lo mainframe 
standards lor lastcr pro^iessing and incrcawd datJi 
storage Many accountancy and stock control 
ruuiinn arc covered 10 Size managerial liinc for 
more cr^iive tasks. 




Podmede 'Bus I r»eu Series' 
Padmede Computer Services have developed a 
senes of programs for the Apple El ba^ona 
thorough knowledge of busmen appliLdlioua and 
ifarir lung -standing relaiionship wnh Apple. 

The» systems are in ub« with many professional 
(irms and have developed a reputation for 
reliability amongst end-use n and the 170 Apple 
Dcalcn whu hav-c supplied ihcin. 

Each program can be run individually and a 
number wiJL Imk together by a bridge prograj^. 
Th-cv cover many generd busineu applications 
including cunlrat:! costing t quolaiinn and 
estimating systems 



TABS 'Modular Syalem' 

The H inlcgraled modular syslons which TABS 
offer cover many business applications including 
word proce^'^ing. Kach of the modules mav be 
purchased individujillv and can be tailored to suit 
particular rcquiremenis- 

All programs run on Appfe Computers with two 
disc driven or aliematjvely H" floppy discs can be 
added for cxtrQ data stomgc. 

The sy^lcm is avHilableal only £99 per module 
from over 150 Apple Dealers. 



Local Computer Network - Zynar 

The linking of microcomputers in ihc Local 
Neiwdtk provides an cflet' live and economic 
means of laciliiaiing the flo» of information, 
Commillecs of users can either wurk alonei in 
small groups oral depanmenial l(*vd. 

The ^Lharing and pooling of work and information 
is toialiy consistent with the way organjsationE 
work. The Local Network faciliTates the rational 
organisational use of personal compuiing. The 
founders iif Zynar liiivr rxlcnsivcciipcrirnLic in ihr 
development of advanced microcomputer 
concepts and have been responsible lor several 
world-famous products. Zynar'a first product - 
Local Miciucomputer Mel work -olTers unequal 
cosi performance and is indicative of the 
computer's future direction. 




To find out more about Apple Computers and the many hundreds of 
business and speciahst appUcation packages please contact any one 
of 450+ Apple Dealers throughout the UK. You'll find their names, 
addresses and telephone numbers on the back cover. 



like Sir Freddie Laker lhker 

Chairman and Managing Director BIRWRYS 




7 believe that in today's competitive world 
managers should be aware of more of the detail 
to enable them to make the right decisions quickly. 

Much of this information is either financial 
or statistical and thus the Apple 
personal microcomputer is 
ideal for presenting and -working 
on the essential data which 
affects the performance of a 
company or department^ 



Appk dealers 
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■l|l(->l*|>L 

Til ilrnilnfliiniBll WMM 

Cl'"*i" ElKlr9"»tl 

Til lliiil>fkui»im»4l 

Til B.rrnjrvNHna?1'»l«^1 

III HifTTUiVrUlTm/TUZHU 

Tp BimrrqiwnMUMrtl? 

TP B.rm.r^lMinHiaJlllH 



fd O^lMi^UZ 

T AVjEHltvlLMitiDUlEViiliitAl LH UlWC U«0 E IQ 
rHtMM OfcS J?I*6I TP l|jrminjKjm03HB7*i1 



TH EOtffiumlUfUEOV 

Tp uij^%pinjrE'ic]iAa?an7-j 
MORAYSHIRE 

iii«iLi>4 yic* Cj iiiim 
III fD.niDM JA« 

STRATHCLYDE 

III [jirlLlari^umSW 
PqBi>( 



SALDP 

i^rsw Cuirsuv ^df^Kn 
Tp 5«i-«*'yQ'«6aa» 



T(i lM*fl"Q'W 



ISLE OF MAN 

Tal DHi|lHfll4mi 

KEHT 

UDWiqldDAi^iW LlJ 

rv tfiniwDiU2BiU9<2 

CviMlx'lAwAIJd 
ItMBSI&lwHMMtrU 

CouvwlMaffAinilLli] 

Td ILMnWJBTBB 

Vi* f HT nmiHn [ifl 
fd Wi4Tf7AriK??b1i?«4 

H.Lrotcn 

fd sriDdiini07J?HrF4i? 

UnW Gn" lUtWlEH 
Td 1rn]rniiCiMa]'77» 

rMraiijin fliwn 

r»i iii-DlWW«ltn9?UBffl9 

LANCASHIRE 

Didiih«4iJ lil.HH**" lr*l4*iil.U 

Eir VHUrvinn^rtJIIIEKIB 

■ r Hi "II ■^/tUmi 

COCD^MiVLId 

Wi AJ" COiTduWa 
]tl WMHHDl [fSJ (ZHO 

tltitmfJtn] IB 
<d Balliin4fIHZ»44 

Id h-iltrttKMMC 

aiiiinmul 

Ji- DMH ITU 71UI 

Unirai" SidAnt UMMn 
Id bdHwnOmiWHir 



l««lllliLII 

Tar EHM-nm imtwf 

Tfi L?r4entfr|»i3<J 

Tp iiiVAnniKU ^iW 
UI>eiVi Hi Fi 

TP LtKOipQIHIUaiimi 

PtMUtM^CClin 

Td LawOiSS;7« 



Tar uawli mJm 

klhpil rrnilH CDirHlllBlB LU 

m^T 

Tal^ UaW »■ «T Hft 
Th Xam hrs 

Tlf iHiiininMi 

Ftiro-Cdr Lm 

Ed LnnoQiUUH&Aiai 
turcrf* LW 
Ed LoWOl 1^14064 
lnatWhifiwinin Htnj 
Td EofrivOiU7 3iii 

m LVlAiriDI /7rBW 
IM-Wld U4ia MlH CtMra 

Ttf iMrinti mnm 
mi riMifc'i 

T*:L*liMatl »nW» 

iM WHB am 

TttMw«i MOli 

Ud>HMlR«Wl|tW 

IfCLHAlllllinDl 

DflhllHttllMlMUl 

TH-EHiaiaiiiiim 
[d-LJi 

Ed [*4»i|l4MI4«I 



BDMEREET 

TP fliukii 0T4HI OOO 

ruilra 

Td V*>40«liQlU 

ErwtsniDijtufiow 

Td TeortH^^ AQU 

STAFFORDSHinF 

iM.'n coAipiiDra lio 

ItHMlUf 

Tai'BiiiH indiTDHJcn 
Td ■^■TM imji 
Td 3bii DTK 117311:^ 
TP Tiin-w»Ql?7UPl>4 



SUFFOLK 

■MlCvivrtinLH 
1*1 HiiiMrAmTi jn 

rp Mnriii^ fH^STBD 

Tal l*HiaW3t7||1 

SURREY 

rn^Buifful Vhjdd 5nnA 
TP qirti1udl>7^7lfiElK?fil471 

TiWJd*— Wiirimdidi" wi Lii Dw«iiiM2»i1l 

□uilkvUny LU 

Til EbwHiH aver 



Tfl BirtniWMna7l707 717!1 
Te. B.rmiiDlunttflMlMa 

|l*a¥DftT«MEIf 

Tal CMBbiH414»| 
lldlHU MU LlllllH 
Tal Ct-iaittMnUi 
IrlhMa tidn 

Tp WtlJBri>.ip-.kO!l ^UTHH7 

■m-BBiUaift Cartn 

Tal Wt>«rtiiiJliiW17WW7 

WILTSHIRE 

VillClla G(rp«l 

ElH CdTuWd &» fS«i™iii III} 
SnOniaWtOiMI 

WDHCESTERSHIRE 

Bar nil mill MB 1 1 Lri 
TillMtf|Friiq4pftfi;Wt1 
DnDdUH 

Tal llMfvlHlMKinHfllTT 

artw- CflxpM' ItAiv LH 
1IWHIIirflB?1U1 

Td WhJfnkiDKUrSUUIEU 

YORKSHIRE 

ifdumam Buvw SiiUifv 

TP bfiqln 0^9^14 

Til BM^tok inrj WliTS 
HtB Oadfuair InbH LH 

fD-TipijMr EulilM LKI 

TP Dockr>Hi[>i 077' e^eui 



■ lUfinnlL: 
illWim 



HAMPSHIRE 

U.I -v: ifK^'C'itiiEUI 
T* *l.rt'n-a l»f57S JSJi 

T----'f 



OtaMAibftim 
Tti PHieafiimi 

B«™.Y WtAif Lid 
Tp n(ih.Gt)iinl4T0l4»4J 
EHm flMbWH {\M] III 
Tap Hn mtmm H» llH 

Ta*iLii 

tiE nii|BBiii HAI(^1 
mmadiMi ln^kMLM 

Bl HH un iiwiFfl ItnKfi LH 
Tal- iiJimMi ITU Mb 
mukntrfcawi 

Tal' laJjiPim im THltl 

fci-^mClii! 

TP Sn<[Twwaii'1^in?%^b 
HEREFORDSHIRE 

BumMintuCdilia 

lr< ^^i[lgid(k4^JS0S«tt») 

liFHiia 

Tat^MWia H HaJi 
HFRTFDRDSHIRF 

TaTKSwZjtMl T *MT 

r [ un & Co 

Id scinii>awijuzj^/ir 

TH. mMi atvihid PI vuj 
DiBuc AiUim ItfOavB 
Tfll:lvavM^I1ffl»l} 

^fVPnoLlD 

Td BuMyOI J77^ 

UviDAad^iHifn 

Id ncwnev fOtl'VH^ 

eiaehhw lu 

Td HBmalhl«vito»0u;fi3»1 
mill mil I 
TtH j a^-iaiiPiTnii 

ThofDV Iknjvnp* TitTuv'ixn LID 
Id ^BflBvDrQJBSiB? 
HDIwHHlli 
idjiiUHiirzi Jiin 

Ji! 

utCjwihU'MiWiii in 

itf Si UflH] d;?; 

'd jiaww QUI 



■KCtMtlvrtHi 

l>-*>rtSW7T 0<3 

TP ^Af-ftwnSft, OKI 725101 



TP Vlwjr-ttKJ irthU 

LEICESTERSHIRE 

MacUtfUMlTflkHilll 

IUHMkiMHlKUT 
LncHT Ctnnr Cm LB 
in. LiiMvlUl UUM 

ki)n Old PiKTI>Hin 
Id LH«k'(K3] 7^ 
EtHfTiUvdnuiCariin 
l«LWIHr<BJ3^ftW 
TrtgiCVll«4i|lltf 
Td LdwHi «SD ^30»a 

LINCOLNSHIRE 

(.m^Lllfl 'lCliT»K LH 

l.iW.r «?7 M>^1 
Wnkii IlKbaola mi LH 
III IbdElliMH 
EMH C«iWl' IftlMa LW 
TH.MMIHIMNT 

LONDON 

EAJI 

jmop ikcwiua 

TP Lw^L^DUJSJF^a 
Cvifiilc UoHhig Lb 

TH LDTOTioi wi^;^ 
r^^iht^itouT^im 

Tp L«W0iiQLfH97UA1GTJ 
simua baiaan LU 
Td LvpdvQI^OHS 
HflHi ComouiFH LIO 
Til L3rai)nni?i|7W7 
iLC9 fCaiai'iirtlal liilHnl |H 
T«L LVBWCI lltWt 
iTl-iU L*Jl 

Tf ij.uu.iai ^ 

lin-dk LH 

Tal' Ea**a>r T»I9U 

HjrDVIu Lid 

Tp L!n*lpOI TW.IIKI9 

rvnfiil CViMkfl LH 
TalLHtvHUiaifl 

[^HlDfTDEaiWVIiH ltd 
Td LlK49nOIVI0mi 
DHmWaSOViCB ILIKP LIU 
Td LHAKnOl JKtOtS 
r«TiiKPi»KLH 

Ifl Lmunoi wtTOt 

DlEiUavnuK* Sinlvia 

Td LonSviQl 7^|fi4? 4 UK 



Tihivteii iiii»t3in 

UdrEWi atoif ) 

ril IMtf 013479111 
DMi SrAira liKWi LH 
TP |.iminOi;^VlA 
MkdLH 

T^Lv4litlWini 

ntltmttn 

TaCLHtatl-WHH 

Iti^ iMoViuI Siln LH] 
T^ 71/Hm 

MEHSEYSIDE 

UvUlffblBinUI 

Td JUAhHIUI uh 

■UakEiililillf iKi^wm 

THiiuaiHi muii 

Auqlttn UVOtyHdM LIB 

Td Kimcfii M7reB 



Wiiriiiididir 
TircMivivivnnui 

ifiHaC^mcuia^ LV 
TP wmdnOB*i«r« 

iJpiaCuiMiliillH 
TaTci>rtw|lM<U*4 

snHCmtmLH 

Tal Civr*M <1 Ul 4441 

5'fi'ifml'i, CvivMi S'irr'-ii 
^9 r-£t|4KaCl1W]PlVllT 
Wn ChihHi CvwkUih IH 

rn t^snaiHSitu 

IvTVtWi'H LH 

Til' oMnkif Mu aiia 

EiPMirv} in 

TV ■;4ncilcmu»ii]hmCIIMWd MV ■WlCllft 



■m2»ii 



CrialCHfActrOwLlI 
TH-nmuaHbuiB 

Tal ILil^*4iM4«9«ri 
uii> mwmviM 
Td: IhAHSIHHI 

iK'iK'U Lid 

Td LwnlAJ/a^a^ 

UVD C LV 
Tfl lBAa»J44flW1 



TH ItBHUWUHI IIBT 

Vsr-af lis 

Ip ^HMlFr,ai»«9^] 

Dir» EyiiFTW Ciamw Lw 

T^i TdiMrtK-Ql 

fi(«nHi tVMr hflHHi 
Td WadtiDtHllDtJ U» 

i^CnuDK Em 

Hr^r4lU?97U1 
IVimari rrK^Mir Ucahtqrvnrm 
Tfli AOUngLMUJUTIt 
hUHd EWdrvbC SdVI LH 



Til.tWmHfTQ EBfli 
OHIElKlniUu 

III DMifli MMHiiM (Ml awn an 



Tll:ttaiHvl41 BltlTI 

S^aJfMBCa^VlllrlLUI 

Td &iimm.nf>fmifmmtK 

Wdv UP4 iJute vqidhliB 

TP CUianfWI 7^1 4»A 

iiit*aainMt«Hiiit 

Til nimiiwi flU3 mo 

TAYSIDE 

DM HbtJomkai 
iitr- OtmHwmam 

WALES 

CLWYD 

OdTtCli^l ld l 

rd Dnnfe 470T1 1 W 

au^inim firt*ui»'T iiiir 

Ell Wruhwi09743&Un 

OYFED 

hMi CHfMfi EH 

T-ll C*iAf*Hl»T J:4J1 

fiUMORQAH 

CvAd Uion Caovtik' 

I* CartilHHH6<l'l 

DviV PA DIIU &wnvi LH 

liri Cv*1l(S7?J«ifa 

^dlHSlllWMlTd 

Trf [JrATIim??]^!^ 

n«dd MUrPtiaTwIaBid LH 

T iH iB M jTB 

Umwi HfrnoinDvim m 

Eh S-ilnW 0707 'HOO- 

C'lKIU ClXT>iaLAfr $iriK*1 

TB :i'ii>(un7g:bBa7A 
GWENT 

Bvfntu &iiUi*ii 
I* »wwwnoW3<;iHJ 

hu L M iTc i MHi rijHn m 

T4l RaftHntlM* 

GWYHEDD 

TnfHCHMn 

T«^ laatifUaUblAmttt 

POWYS 

Dlbwlnlfvl-a^i 

Til llflWvdHnailWI 

IRELAND 

NORTHERN IRELAND 

Cm n« Cwdii litHAi LH 
rn: iw liw I « 1 1 ^ 
IPwDWbllH 

Td CaWia.idirUd-iointLiatan 



I inilinf-pTlf-' \'"'- »Vi^HOWB4H-S7 



TaLLlHipa«lMl)MllH 

m u t v miM 

T il:LJM «m*1 »7 HH47 

iTTfrnftitMUJii 

I\VTVd LH 

Td lffrd«1bJl71l^? 

MIDDLESEX 

muMiii CMHHr umni LH 
Tar UfM^tiMTdti- 

UoDFiuVHtU 

Id •iMiBiaAM 01179 44 

MmMubmlh 
imibPHtiiUMO 

111 ltirQ-0T90«^ 
DKPlHtff 

fdr ■ tUTT lUI 

fiabiix Om« Jt^^ ^ 
Td- m wl—W^«M 
CimCwdMlar EjiAnw 

Ed ri0*VP^0l5"W12 



T*<:LI4M|a4MUI1l 
fcwftH C fM lt il i M LH 
I1-UHlll|B ■■! Ml 

IB W 0^110111101)4 1 Wl I 

NORFOLK 

bwx'KlCvPDUlri 

Td OtfdVii03&»IH3 

CllUlCllKlliUlH 

Id- arnf uo iiM 

Dafc i*f Cli»| iln tv^m IM 

IH:I——HM 

JafWHOHwIiillPlt 

TH.VntdiNttUHl 

lapjCMwiifCHn 

TTliw^liilllHU 

HQRTHANTS 

b-Ctwdilifl 

Tat-Hwii MIlMJy 

^taflDrWi iiuuwivni i'^tvn 
Jit PaMwDi;? OiindiODT? 

wzuz 

NORTHUMBERLAND 
adMrHLH 

EdV ibta* HTfl UII7 

NOTTINGHAMSHIRE 

RlHCwiPdiferlLII 

Til hBi^Mii WTirrii 

lifcCiOCEa 

Id >Kfl<»flwnOCO:iiZ^ 
Pjr r CnrWcf Sfmm Lid 
Ed HonrngrupiivozSiWi^ 



l^illifA EhrVWI ^V*!*"^ 
~ WiAiigOlB&UW 



SUSSEX 

'D^ tcfTiiuBTi 

Hitfnivirv4^iitiiTn 

Cflir--irrM] h l^^lcil-fli^ Cflr-)piilcF 
Cyllm* 

TP Oitongi Rm.i D?*3r lifiWJ 

fioHnknutTVLH 

r* BrtfajiEr?73Z7n» 
lAi tiovx tnnin m 

TV 9iiOri1Dil U/nKMU 
^iMlTD'un Lid 

WitwTTd 

EP [rWfM D?g3 ^J^u 

anwtfLH 

IH [MHinHimKai 

ZtnJV Eul CHTVli-i lU 
Ep hiWhuu cm?* *4Mm 
bHHU 

r|j;»ir#i»l4«HMT 

|>lli ^UlDnuHKi m 

Ep I4evfl«n 777474 

G'ljIWvdS tfurscwnfiiflpl 

IP hrtrmno^K j/m 

JW, Mrmt LTfl 

EP l1<JHilU"iW1>»0BXn 

r^WvliHlIM SHIU 1 UUI 

ElJln HiCrirt 

TV Aemirq Wnl W03 NTH 

TYNE ft WEAR 

□iwv liHurvn 4 Fm-utv 
TV fiJimvU IM? Wk^T 

PIPICwPHtillWVkH 

TH ■HhbBi wi Tth US ll*Ut 

■lKi-l«10-l'" 
TP WlJHir>fltjr.llfi]:'frl1t: 

WEST MIDLANDS 



J J S-ar-4 GrilPil^ Eld 

Ip ^VTipicgPi^UUJJ 

Uicri^tBiUr»lLj1tv< 

rWidruil nivroJln Uiviln LM 
'f CvMieicllM: 73flT^ 
$lieirrplOtonipuHr CffiUi 
ItJ SPwfl«ld07J7 SUiaUIT-] 
EtjnlVL (KMKim Lid 

T» nwtiMiNJ'zurrs 

b<4l*lW4y>tP«LLH 

Til rwiiwufii 



SCOTLAND 

BORDERS 

III CilailiH|i}0lll4Mt7.1 



DUMFRIES A GALLOWAY a^^.n mm 

III Dl 4U HH 



Utdol i ^wrTi.? CanWdGanKH LM 
Eb tojUanirHie-K 'rfiJ 
TKaEAiulviraCaLU 
EV CdAnliiii.Whlh|l««)0»1tt333 



FIELD 

MAINTENANCE 

CONTRACTS 

FROM 

CwM-iiljl Dan 
DHAwRHri. RaauM Ma*. 

III DHTI-DD 
MTHid^Mi 



1JI 



Csr-iP^lKll Hu^.^fll^ ^y?l!"'l 

FIFE 

Cmvlii ttrdHI (Sndndl LH 
III auirian M7 TTnii 



GRAMPIAN 

Ma lidaill Ctriirt 
TV IIMilidlKKHltT 
UlH llaBfMi BfAai I U 
Tal iLMi^W m* H«14«1 

LOTHIAN 

kia«t>uan<CaVt 

Til Etfiivi<nji inifii 

fyHimihilt 

Til Lfliiih'|»gjl UTTHI 
3aB)rV[4«|Blml.H 
Id: EBi* «f>Bl WIWi 

fFtSSiiSWulOll 

UcQuc*! 3|il(nii lid 
Id farflurtrifrJi ^nuFd 



fwl Cjn^ddHMH 

■TTfalOl 

TililB»*HM 

iHHtlHtWl 

n Mdi t»d. imvn LtMH, 

■wrHl 

lai Bnojiu 



f f you cannor ^se a 

deaier n&ar you, 
phase contact 
Micfos&nse 
Computers Ud. 

Authorised Level Ond 
Service Centres are 
indicated In bold type 



•|' r— U7 Hi74 
III' llniHMfllVI JH TJI7 

c^iinaoirnxii: ■>« 
III iJr>ibi>M«m nj3M 
WkH fmniin 
III kWltllHitfl^lTH 



microsense 

computers limited 

Finwflv Road Hemti ficmpsteaa Heiia HP? 7P& 

Hemal Hempalsad {OA'IE) Jfll^rl and -11191 

2i fiOw answHnnq Sflrvice Telex DATEFFG 

l^npplG Gomputor 



J MICRO J I AODELLER 
J MtCROA^ODELLER 

jt tiCRO Modeller 



gives the Apple II 
main-frame power 
at micro costs. 



'fantastic Value" 

WigginsTeape 
Basingstoke 



'Multi-level consolidations 
easily handled by 
MIcroModeller" 

Westland Helicopters 
Yeovil 




Widely acclaimed as the most advanced financial 
planning tool yet released, MicroModeller is a 
compieie alternative to costly time-sharing 
services. If you have been put off by high bureau 

charges, bui want lo use a financial planning 

program, MicroModeller on Apple is the answer. 

For further information contact:- 

Imelhgence (UK) Limited 
30 Lingfield Road 
Wimbledon Village 
London SW19 4PU 
Telephone 01-947 9846/7 



MicroModeller is used by management for:- 

— Management Reporting 

— Cash Flow Forecasting 

— Short-Term Planning 

— Merger & Acquisition Analysis 

— Investment Analysis 

— Budgeiting 

— Multi-Level Consolidations 

— Currency Conversions 

— Computer Slides 

— Computer Graphics 

— Strategic Planning 

Recommended retail price £425,00 excluding VAT 
and carriage. 
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The Apple 
Macintosh Computer 



1 111- J- J- L»i^^_iii 1 w.^n — /\ khviuvy 

by Gregg Wiiliams a Smior i^ditor of BYTE Magazine. As featured in the February edition 1984. 



Apple established ttself as one of 
the leadmg innovators in persoiidl 
computing technolo^ ^ ^e<ir ago 

extension of human-interhcc tcch- 
aology that has since been widely 
imit^&d. ^fow the fx>m|>ai^ Ifa^ 
slrengtiiened that Kpntatian 
new machine, the Klacihtosh (abnw). 
[i"L li^i ins of lerhnnlngicrtl sophistlC-a- 
ti-un and piubable effect on the mar- 
ktic^flc^ ^Madmo^ win outdis- 
tance thi' Lima as much as the Lisa 
has outdistanced its predecessors. 

The Macintosh arrives, finally, after 
a history of colorful ruirinrs. It will 
cos! fmm $1995 to $249S. weighs 22.7 
pcunds, and improves on the mouse- 
window-desktop technoio^ started 

computer. A system with printj^.and 

second dt^k drive ccsi^i about $900 
more, buJ even at thai prj^e, the 

MacintpstLla wprth ^vAiliiQ^ipr. 

The Macintosh at Work 

Bdorc wc look at the ModnEosh (or 
1^ fi» trffitee £tefeCUf^l**fe hflw 

it ivoiks Wl^-|^<^t]£^.^1vl3t on, 

stteieii tells vou to insert a JV; inrh 
S^NU H-iipps disk. VVlien vou Jothjt, 

the Mai^l^.ah p^ut^j.a.tlpK icon on the 
tat^ wilKthe di<ik's name. As 
with the Lisa (.oinputer, vou fir.st 
select an object, then thoose a menu 
item Ihdi works on the object. Say, for 
example, we choose the disk by mnv- 
rng the cursor to the disk icon and 
tlickjnrt ih^ mousy button once 
(hgure idl. Ihc disk "opcn^ up." 
showing a window containing icon.s, 
fii( li (Hie ol which mrrespnnciy to .in 
item on the disk. To start using the 
Mac Faint program, we select the 
Mac Paint icon and choose the menu 
item "open," as shown in figure It 
(Wf also could have opened Mac 
Paint \^ double-Clicking on the icon.) 

What follows is a brief esom^^le ci 
how the Mac Piiint pro^^ram works. 
When we open the program, we gel 
the screen of figure Ic. "Die large 
blank area is a window onto the 
drawing area, the boxes on the left 
are tools, the boxes on the bottom 
row are patterns, and the lines in the 

line width Hv scioctin;; the 'open 
oval" ttM>i and tho thickest line width, 

we can draw emptj^ov^ with thidt 



borders (fifture Id). By selecting the 
"paint bucket" tool and the "diagonal 
bncks" pattern, we can fill the oval 
with that lexturf (figure le). The 
"eraser" tool lets us erase part of the 
image (figure If); for finer control, we 
ton j;iv<? Ihe FAT KHS command 
(tigure Ijg). which allows uri to erase 
or ptto cm £ l^b^A^pri^ If^s. 
When we are fini^h-ed with our im- 
age and select the QUIT command, 
ihe program di.splays an alert box Ihat^ 
asks if we want to save our changes 
(figure Uh), 

Rnuid^ons of Macintosh Design 
The Macintosh computer is built on 
three comei^ne ideas: second-gen- 
eration Lisa technology, reliability 
and low co-it lhrouj;h simplicity, and 
marnimum synergy between hard- 
v\ are and software Each of thest 
ideas contributes sigr^icantly to the 
uni^^ueness of the Mac's design. 

Second-Generation 

Without ^ue^tio^, thf shouj^^esl in- 
ElueiiLe III! the Mjt is thai ol the 
Apple Lisa computer, which proved 
the viability of certain concepts in a 
"cdffirheirlal product: ihe 
mouse orioiUatiuo, the desktop mt'i.i 
phor, the data-as-concrete-objtct 
metaplm and M^liafed use^ inter- 
face between programs. The M;^^■ h.is 
inherited these concepts, iui furtfier 
detail.s on them, see my article, " The 
Usa Computer System" (Rbruarv 
191© BYtE> 33). 

Itjui" differences belweeii tlif l.ibd 
i3nd the Mac make the latter a 
*;i»ci^nd generation computer. First, 
Ihe Mac runs at a higher dock speed, 
JSS^ MHz (compared (o the Lisa's 5 
MHz), Second, tht Mai, wliich has 
a smaller amount oi memoiy to work 
widi than the Lisa, uses its mWiOiy 
more efficiently because its programs 

and SubrcHilines are cinlud \u 68fKHl 

assembly language (as opposed to 
the Usa. which uses less efficient 
'WPO machine-language pn*gram.s 
are compiled from high-level 
I^scal source code). Third, the 
Macintosh ehminafes add i>n pt'riph 
eral cards and uses instead a high- 
speed serial bus that implrmi-nts 
wh»t AppJe calls "virtual slots" (I will 
talk aboiic this in greater detail 



The final difference is actually an 
important limitation uf the Matin- 
tosh: it allows only one major ap- 
plication program to be active at a 
time (the Mac BASIC and "desk oc 
cessory" programs are two exceptions 
that 111 cover later). This limitation 
largely dye tp the Mac'& $mall mem- 
ory space and the overall design of 
the software, whirh rissume.s that the 
cunent program has access to all the 

as it sounds; a single applicaH(>n can 
u^ie multiple windows., and material 
CAu be cot and p^tsted from oneducu- 
ment to another by storing the 
niaterial to be pasted on a "dipboard" 
before loading in the second docu- 
ment (which replaces Lhe first). Still, 
I lie absence of hardware slots and the 
inability to nm two applications 
simultaneously are two important 
ways in which the Macintosh is fun- 
damentally diffeienl from lhe Lisa 
ctwi^ter- 

Reliabillty and Low Cost 
through Simplicity 

Although the Macintosh costs ap- 
pTc»^at3y one-third the price of a 

Lisa, the Mac has much more than 
one third of the Lisa's power. The 
idea of reliability thmii^^J? simplicity 
not only makes the Macintosh pos* 
sible at a relatively low price but also 
produces a machine that has a reli- 
ability normally associated with 
much simpler computers. 

One component of the Mac's sim- 
plicity is its low chip count—it con- 
tains .^bout 30 ICs (integrated cir- 
cuits), which decreases its physical 
size and pnce and Increases Its relia- 
bility Mac reduces its chip count by 
combining the functions of many 
Standard rhips into eight piOgl^un- 
mabltr-logic arrays (PALs). 

The Macintosh has only two circuit 
boards, one that holds dil it^ jnalog 
circuitry and one thai hulds ail its 
digital circuitry (see photOS l^^sCrtd 
2b)- By partitioning its funt+ions and 
reducing the number ot connectors 
(by decreasing the number of boatds 
tobecoiMi^edJ, the de^i^f» have 
riiade tftrMaC ifetfi morerShWe and 
Less expensive. Ihey carried this 
philosophy farther by elimin^ing 
hardware slots; you addpisf^h«?jd^ 
to a Mac throt^^h Its twoh^i^peed 
serial ports. 




4 rue C4II C0«dl» rani rtMH^%t}i\a 




FSgtms la-lh: Wi?rA:r>];^ Mdf Paiut on the Mircmto^h computer. Sse tact for details. 

Hie Macintuiih was designed to cases, the designers eUmumted chi^ 

reduce (o^ kt die ca^ of need for dc^ttflm^t tlifou^ dever 

board, eliminate) the number of circuil design, whTch als[> mean:; 

places m whjth hardware must be there's one less thing, lo go wrong 

fine-luned during assembly. In sc^e with compute once it is m 



(jwntr'i hands. In other cases, Apple 
dfindnat^ &ie-tuning by requiring a 

vendtir (>f ext-ernaltv manutticturcd 
subassemblies lo tune the part before 
delivery^- £or example^ the v£deo-dis- 




WhM 2i The A^rtto^ c/rcirfrfewrds. FHm 2^^hff^: ffte antilo^i beard. whiiepti<no2b 
^Omthe^i'^al boani. These twa Iwards pim^:^ie0^isplfty. .^^'j-ji^t lij-^k tt^we. ami 
hou^big mai^upthe mmn unii, onli/ the ke^finrd f^'n^mse tire needed jo make a c^mpiete 




play tube and yoke are delivered pfe- 
adjusted, and the Soi^ 3Vj-inch disk 
drive is delivered tested and with 
st'veral Appl«-spedfied modUftca- 

taons, 

MaxiDium Synergy between 
Hardware and Software 

The Macintosh's hardware and 
si>ftwdre were optimized for maxi- 
niuni perfdrmance. This me-ans that 
tht? hardware and t;(jftware evolved 
over a period oi time in a process of 
muttial give and take. For example, 
the pi^eTs displayed on the Mac's 
video display are squiiro [not icc- 
tangular. as in other computers); this 
greatly simplifies the software that 



drxm s4^u£ut9d^^t^^ti^Ct<3|j{ic4K» text 
and graphics, said prints saeen 
imaf^s. 
Hardware 

The main unit- of the Mai"int(:sh 

conj^isls of eight Iwii rici'uil 

boards, a cable to connect them, a 
meial chassis, a 3W-inch disk drive, 
Q video-display tube with yoke, and 
a plastic froril bez:d dnd rear housing 
(see p-holus 3a diid 3b), Al\ exteriial 

of 10 parts The main unit takes up 
an amazingly snriAl] lO-inch by 10- 
&nd\ area (it is i3V? inches high). 
True, the kci^boaTd and mouse take 
up tnonran*a fliaii that^ biitfhe foot- 
print of tht* main unit is considerably 
smaller than that of comparable com- 

]^^«^ The Kto:? is 0ho ipiesE^i^ri^ 
cnmpatt and lif^ht; an entire Mac sys- 
tem in an optional padded satchel 
weighs 25.6 pounds (less Ihtin mtinv 
transportable computers) ai>d can be 

Figure ? sh«w*^ a block dlag^^ain of 
the Macintosh hardware; for tlidi^S' 
Jt'tJiis, see the "Macintosh SystBJjl' 
Aichitectui^' text box. R>r now, lie^A 
}0¥£ af flv« m^i^iin^s major subas- 
^rniblies 

Pro^sfior: The Maciniosh uses a 
N^L.>torola esOGOf^Ctt^ssOT ruimiitg.at 
MHz. 

^d€0 display: The. Mat' ha^ a 
"^-inch moniUjr Ihat diKjiIay*i a non- 
interlaced ima^e at 60,13 Hz, i'he res- 
olution of the video Lm^ge is 80 pixels 
per inch, so the overall screen is 512 
by 342 pixels. 

ROM: The Mjl usl-s Iwi. 256K-bit 

KOM5 ccn/igured as 64K bytes of 
memory. The ROM (read-only 
TTiemory) contaiTss most of the Mac's 
operalmg system and a "toolbox" of 
oplirmzed 68000 user interfftce related 
routines (seejhe text box "The User 




PhtHo 3: h^idc the Macintosh ttimpuh-r From the front iphoto 3aL votf'a^^««^^pf*ft^i%*S^"^ ^ ^'^^^ 

rcar(p!u'to ^bt, in^u ^tv Ihr Hro man^ riTcurf ik^nnf^ 'n^hi andboitom), the rear ihr indeo-dispb}/ tube, the Scinch disk drive an^ 
a imv ofconnccttjrsalihflKthniPlthcuwt. The tonntfctions go^ ^ f*> right. to/iirmotfSft a secand diA drive, two peripherabi (these 
iot tm pttn^X and ot extermd am^ifisr ipr wwmrf otitfmt). 



Intorf^iie TtKilliiut" for more det^). 

The KOM is always accessed at full 
speed, Z(i3 MHz- 
RAM: The Mac has T28K bytes of 

memory, at some point (Apple ssy^ 
by the enti of l^M), \hh will be ex- 
pandable 10 512K bytes {by substi- 
tuting 256K-bit dynamic RAM 
(random-access rtad/wrile memory) 
rhips fiir the^ 64K-bil chips curreiilly 
being used). Tlie screen display uses 
Ql^&'bytes and is drawn using thj$ 
memory and DMA (direct memory 
iit:t:e33> circuitrv- Apple has an un- 
disclos^'^ proprieldry technique fOT 
phase-iocking the 66000 to \qsg ex-^ 
pensive memory, which lowers^ 
produci co5t without sacrifidr^S the 

^;jtt*ed of menioiy iiccess. 

When rht? Mijc is duwin^ a hori- 
zontal line of the video display, the 
68000 and the video DMA ctrcuitry 
.tliernrfte (interleave) their ACk:es?^cs to 
the t(AM a-ddre?^b and daia lines. 
Since these two can never access RAM 
simultaneously, the 68000 can never 
produce hashing or other glitches in 
the video display by ac\:e.-i^ing RAM 
at the wrong lime. DecSuse of this 
tnterleat^ the 68000 accesses RAM 
at 3.92 M!l7, half of the full 783 Ml fz 
rate, during the display ot j hori 
'/ttnliil line ot ttie s-creen I tiis is done 
in the blowing way. the DMA cir- 
cuitry puts 9 mird frum RAM into 
the video fihilt register; while the 
legiStdt is sending out tho^e 16 bits 
9?riaUT to ^ 5C]?een, the ^000 uses 



£i^i& iOwn purposes; l^nii^ 
cydc again with the DMA 

Circidtry, 

When the vid» displ^ is doing a 
horizorual or vertical retrace, how- 
ever, the t^SOOO gets c>tcluBive use of 
the KAM at its full speed. 7.S3 MHz. 
This has a significant effect on the 

the 45 fis (microfiecondK) kyt each 
horizontal display lini\ ovt^r 12 /as 
(altout 27 percent ot Jhe time) are oc- 
cupied by huri/Ainldl lell^ pf ,(b«iSe 
]2 fis, about O.S tis Is Qsek t6&^ 
data to the •^oxmd and di*:^*^*it- 
cuitiy, while tht rest i3 available to 
ftie 4^000: Purtheniiiin-, out of the 
16^6 ms (roiUisecondB) used tp^d^iv^ 
each complete screen, 1.^^ ms 
(aboul 7.fj pLTCcnl of the time} are 
devoted to vertical retrace. Qt this, 
aboiat U^s are used for Sdund-^d 
disk-speed control (represeniinj* the 
■:onlrol work done at the end of the 
equivalent of 28 unused horizontal 
Iii.ie5 of video)f l^^iyii^g ci?pre th^ 
1244 ms for W«60(jto access Ri^^fl 
at full speed. 

To summarize, the ROM is always 
accessed ^ 7S$ fXSil^ regardless of 
screen display. The RAM is accessed 

at 3.^2 Mt!7 during screen display 

and at 783 MHz otherwise. The 
average speed ot the syatem is 
around 6 MHit. 

One memory area interest ^ihe 
sound buf^r, Akmg with associated 
hardware, rixfetuffer enabliw p»u to 



treate four diannds ot arbitrary 
sound while using no moTC than 50 
pei-cenl of th* 6800ffs computing 
power. The 68000 performs Uiok-up 
Operations every 44 >iS on up to four 
25frbyte vs^v^orm tables; the result 
nf these lookups pliiccd in a 
370-byte ^aunri tjuEfer from which 
ihe sound hardware letthee' 1 byte 
every 44 ixs fo deliver to an 8-bit 
digital-to-analog circuit (DAQ. An in- 
(ernxil VIA (ver.satilc interface 
adapter) can atsti be used Co ^*en<*i ale 
.a single square- wave tone while 
using an insignificant part of the 
fiSOOffs computing power. 
Mas« Fitcirag«: The M^irintosh uses 

a custom version of the Sony 3^6 -Incli 
dfek wid drive <«e l^to^ 4): The 

drive can ijtore 400K i^s On a 
siagle-sided3yj-incti disk; theMacis 
designed to be able to use double- 
sided drives la get BOOK i^tes per 
disk, an option tnaf Apple may pur- 
sue at a later dale. Tlie standard Sony 
Ji-^-inch disk {used to date by Hew- 
leH-I^ckard Aridcrther veiid^yj^ 
70 tr,icks tif data at 135 tpi (tracks; pnr 
mch) onto each disk. At Apple's urg- 
ing, Sony now makes the drive in 
Another model that has HO trackJS of 
data at 135 tpi . As a comparision. the 

HewJnt-l*ackLirtf HP HO nsr^ thi- 
70-track version Jnd i-onventional 
sectoring to get 270K bytes per single- 

s^led distS' 

.^adctt^im'to ffiechangc to 80 tpi, 
Api^ a>ntra:ted Sony to modify &e 




fbato 4: Tht Sony 3}^mch di^ is incased in a risid phsfk hvumg. and the ouat wmdm 
throu^ which ihe magitetU: mediant is atxtssed zs protected £y a mdal ahutfer that siides 



di in several other ways. Two 
danges allow the Sony driv*" It* 
mhnic the behavior o( the Lisa 
"twiggy" drives (which were original- 
ly chosen for use in the Mac): disk 
ejection under software control and 
variable disk-rotation speed. The first 
thdnge allows the Ma*: to ensure thai 
a disk is correctly updated before it 
is amrendered to the user (that % 
you can't take a disk out of the drive 
until the Mac software permite il). 
The seizond change enables the Mat- 
to record onto the di^k at a constant 

^fif den^ t^^^^ means you can 

pul more dsla on [ht? oiiteriiii^'^hl 
tracks), J-; opposed to ihe consiani 
radial density approach most com- 
puters usQ (which puts the same 
amount of data on each track regard- 
less of positii.sn) 

The Macintoj^h's drive rotates 
under software control between 3yu 
and 600 tpm (.revolutions per minute) 
and transfer^t data at the rale of 
489,6K bits per second (bits as re- 
corded on the Uitik, nut dt^cudetl data 
bits). Most c^&ttt(»a:t^ tcs€ a ^ak- 
conlrollei chip instead 4^' Ui^ p^ 
ces^or lu tunlfol the diii^. TK^ Mac 
(hke the Apple U) uses its processor 
to directly control the drive. Because 
Ihe Klacmosh can contn^ mctt<eifisl&- 
rpLitpd p-ir-imctrrs thjin the Appio IT 
(the variable motor speed, for exam- 
ple), Macintosh owners wiJl be 
treated to an even greater wealth of 
copy-protection schemes than Apple 

II smntTs enji^iv Also, the Mdtinttish 

drive uses modified ^roup code record- 
tedmique, hiveiited by Steve Wftw:- 



niak for ose with the Apple U, en- 
codes 6 h^ts of data into an eig^ 
transition group thatiSi^oordedontO. 
the disk suriace. 

Keyboard: I he keyboard hos ^ 
keys; the lett Shift k^ is split on the- 
intemational version df th* Madn- 
losh, i^iving it a toral of 39 keys. I'he 
keyboard includes Return, Ops 
Lock, and Shift keys in their usual 
pUCes, hvo Option kevs. dnd a 
doverleaf command key (see photo 
^) Combiration;^ of the Shift. Caps 
Lockj and Option keys give each Key 
1^ to'^metfungs; thecomnumd 
arts as -1 modifier and is often used 
with -1 lettor koy ,^5 the keyboard sub- 
stitutf tor .1 mo use -selected menu 
item. The keyboard contains an S021 
micmprocessor and ts connected to 
the miiin box by a fuvir-wire bidirec- 
tionai serial connection. The connec- 
tions oh fai^^ti^fi'st-;^ same fchid 
of square modular plug found in 
most telephones. 

Mouse: Ihe Mac's ono button 
mechonicoJ mousc^ about the siz£ ot 
apiU^^~c^rtglte», is esseritlaUy lh« 
SamesiE tli^ Lisa's; it differs tmly in 
the shape of the plastit- housing. The 
m<>U5C 15 used to p09^i£^'^'iet(E9Qr 
on the S(Teei»; v^'hen^u slide tbe 
iiYcJuseov^ra fe^feCB^ surface, the 
cursor moves in the same direction 
on the screen. 

Serial bus^ The Macintosh's serial 
bus b veiy important because it is the 
way that most future peripherals (ex- 
cept the second 3V2-inch di$k drive 
and the keypad) will connect to the 
computer. TRe bta^ mH iii feiVb 
modes: with an ^T^E^mal clock, it c^ 



traiLsfer data, at Up to 1 me^gabit per 
second; with Ihtema] docking (wWch 
embeds clock 1:^ in the data stream 

itself], it can transfer data a! up to 
231).4K bitri per ,set ond. I ht? latter 
Scheme will be used to connect most 
Peripherals, which need only a. low 
to medium data-h-ansfer rale, to the 
Macinliish irt a passive daisy-i^haincd 
line. This scheme implements what 
Ka^ de^gneift call "virtual 

Virtual slots have several adv.in- 
over convf nl ion-il hdrdw.irf 
peripheral slots. They reduce the 
potential prableiAe'&tftcjretltin any 

added mechanical connection (a 
serial interface connector has fewer 
pins than a typical inteWace board). 
They reduce RFl (radio-&«queiK^ in- 
teil(»»nce) by keeping* the mahi bt»« 
kalcproof -^nd allo^vms e^sy, inex- 
pensive ■^hn^Iding of the serial line. 

By diiiJing that periphrf/iJs will 

.supply their ownpowei, the Macin- 
tosh designers were able to streann- 
Ime the power supply of the main 
box v^-ithoul worrying about the 
power needs of unspecified future 
peripherals. Finally, virtual slots 
eliminate the need of peripheral 
cards to insert thcmseJvc:^ some- 
where in the computer's memory 
mi»p; d^ iiTKih^rig^^meflrU^ 
Creates a known, unchanging system 
architecture that all software desigr^- 
ers can be assured crf- le^ardless pf 
the peripherals, cofisiected- 
The i^liidal-si*^ scheme U both 

praetitial and elegant, il offers a 
simple, standard w.iy to connect un- 
^pecliied fulurt- peripherals. The 
230^4K bil-per-second data-transfer 
rate ls high enoi^ tomeet the needs 
of mtiet peripherals pnnlers, 
modems. plfHte^ music synthe- 
strm. andMi6n.'^6i'^8tf^,<irw%la's^ 
of jcJil-ciTi card will not work usinft 
this scheme: proiT^sor cards like the 
Microstii! ^iiJ!i,ird, which allow a 
computer to run another pnjeesspr^s 
scrftwiarei Siichc^i^ i^rijfteMl ae- 
I I'vs to the data jnd address lines and 
will not work via a serial "virftial 
,^ot." As a resulti despite ,^ome 
rumors to the contrary, tbe Macia- 

fcssH wiiin^t ^ tmt^^tm^ 

DOS bas^>0(tWaWi 

Power aa^^^ Apple desi^TWd two 

power sti^l^'i tor the Macintosh. 

T]ie first one uses a 60-vkral« switch- 
ing power supply similar to one used 
in ihe .-^pple II family; it can operate 
on 85 to Ub V AC ^t.either 50 or 60 

power supply would haw delayed 



. ., . . . 




th^ mtrodtictinn of the machine, so 

Apple design t'd ,i niJ pisniuL I'd <5 
simpler n(jiiswit*:hiiig pt^ivur supply 

(Hfi'lo 130 V AC, 60f^) for inltia] use 

mthp first IIS. modpls nf Ibe M^rin- 
losh. The first switching power sup- 
ply will bp used later in the year for 
the. intenisitional inoid^.^i^ 

TKesuj^lywaS^lsigFipi] to drive 
two twi^y disks; wh«n th(; dc'sign 
was di^^^ tonodude hvo 3VE-inch 
disks instead, the supply had a 
sizable margin of unused power 

Syfltem Sofifwafe 

As s!riied [teUire. the Mricininsh 
contains 64K bytes of ROM accessed 
at 7J^ MHz. The ROM contains most 

of \hf M^r ojir-Mling ^ysTh-nt ^lu ] h vet 

oS optimizt'd 680CX) routines ^;alled 
the Macintosh User-Interface Tool- 
box, Ihe operating-system software 
irrt^f t^ at the lowst level with the 
hardwrire; ir includes such things as 
d€vic*» drivers and memory- and Eile- 
managcmcnt rouhncs The looltXKH 
contains various routines that let you 
manipulate windows, texl, fhe 
mouse, pull-down menus, desk ac- 
cessoriesj dialogue boxes, fonts, and 
oth^ aspects of the Mat iis^r irm^ 
face Thc^o are higTi-level loutines 
that perform the details ot such com- 
plldAl4id :>perations with minimum 
programming on Ih* application de- 
signej's part. For example, the 
window-management routines take 
OtfC of Correctly rtdrawmg the dis- 



play when a window is moved or 
changed, Rjr more detaUs, see the 
lext box The Usei-hiteriace TiwVJo;?:" 
The designer intend for you foac- 

cess all KC^M routines indirectly virf 
the 68000 "line TOO unimplemented" 
instructions, which r(*reive Their ad- 
dress€.s from a table in HAM^i th^ 
tafc^f^canB^ diftnged to ptiint toc^ef 
rtnJt^nea. thereby allowing future uer- 
iions of MdC software to patch the in- 
evitable bugs that will be found in &e 
Mac TOM, JB^c^use the «^pi^?a*OH 
dHves the ROM H>ufines ((nsiead of 

the L>thfr wny riround). llit Mdcin- 

toKh is an "open" system whose 
beh«^i6g6ft4»iet^dietei«^^ 

the ct)ntents of the disk inserted into 
il— Ihdt is, stiftwarr desh^^^npi^ i.^ui use 
the ROM routines [□ creale a "stan- 
dard" Macintosh application/ they 

can Scff cbde to^9&teaii 

application th^behmw&the'Wajrlhejr 
waul il to. 

Although the designers of the 
]>^^C^to&h have a general pMosophy 
of attowing only one application pro- 
gram to be oprci M rt ("iirit', they have 

included in the main menu a coUec- 
tioA' of £^d^^ tis^id pi^faiin$ 
cm run without forcing you lo erid 
■your current prtigram Apple calls 
fliese prujrrjms lie^k /icc('s:son/'5. Many 
of the accessories are slpipty con- 
veniences—the dodc accessoryi for 
example, shows you the current dale 
and time— bul a very powerful ac- 
cessory is called the scrapbook. Or- 
dinarily, you can cut and paste da^ 



h\>m one document to another by 
cutting the datn into the diptjoard. 
loading in the do(:uirkent^ and 
pasting in the^ daiia; this process 
would be tedious if vou had several 
items of the same type to cut and 
paste. The ser^Wiokte a sequence 
of, data it^B^^^-^<;i»,^ g^p hies— that 
-Gta be^tOT^ or i'i»f!^ed togetht^r. 
*^s minimizing the number of 
'^C^^ument changes and allowingyou 
to leoaB ^ften-asi^ cbta jl«fms fx^yi 
The scrapbook is actually imple- 
mented as a disk fiie; as a result, it 
tends to be rather large. 

System software reacts to all pe- 
ripherals on an asynchronous t>asis— 

peripKf'rnls rcimpeie foi Ihe alienlioo 

of the fi80<H) by sending it mterrupls, 
which the 68(XX) services according lo 
the level oi the interrupt. This keeps 
the 68000 from hping iipd exclusively 
to a periphenil for example^ to the 
3Vj-inch disk drive waiting to get up 
lo its full speed— when it could be 
doing something more usetul. The 
Mac's designers have managed to do 
this even with hi^h-,speed periph- 
erals that usually retjuire the full at- 
tention of a processor, Yor e^mple, 
disk and serial-port routines fidve 
beejt duvelaileJ to pj^rmit the use of 
both peripherals at ttie same time: 

TH^ iReliabiHty 

Kriiabilitv was oni' of the main 
re^'^nns th^iJ AitpJ** ^it-c ided lo use 
the S-'/j-inch Sony disk drive instead 
of the5'A-inch iwi^ drive. (A pro- 



another reason.) Apple >s i.'xpi'iliiig 
the Macin^sh to b« the *irst redl 

conf.umpr-iincnted computer and il 

sees the ma^nt'ik ttic'cIIiitti hs hping 
niOFe' likely to tait than rhe elec- 
tronics- The Sony 3'A-iiich disk is betr 
ter suited to th& consumer environ- 
ment. The drive can hold an accept- 
able amoiinl of sirii agr pi?r di<Lk, and 

the small disk, wwh itc rigid shell ^nd 
normally closed access window, is 
less likely to suffer from bad handling 

than a fonvt^nt]^.jn,iI 'SVj-inoh lloppy 

di^k. hi dM'timw, the indgneLit 
medium is connected tt> a steel hub 

that the drive mates with and rotates^ 

Thifl is an improvement over 5'A-inch 
floppy-disk driven, wLich clamp [he 
Myl<ir edge of tlie cf^ntcr hole. The 
3fe-inch disk hub is needed to get ac- 
curate enough disk-head placrmrnt 
to make a da(a dL^nsily ot 135 tr-icks 
per inch possible. 

The data on ihe disk is t'nmdtd in 
3 way that enables ih^ Macintosh to 
recover Irom ^omc disk mi^dium t)r 
disk file errors The tile diifcttiry is 
duplicated in a ni}rmal disk file 
{which can be used if, lor some 
reason, the directory is damaf^ed). 
Also, each blotk (>f datti ^.tn tho L^isk 
indudes a l2-byte identifier that g.ives 

the file number sequence-withiri-filie 

number, and dale- lime stamp for the 
data in the rest of that block; this can 



be used in maEtv situaUons to recover 
most or ail of the data on the disk. 

Applications and Languages 

Neilher application soflware ni>r d 
language is inclutii^d iai ihr hasir 

f^^l^^intosh package. However, a twa- 
program set will be a^alil&f^llS^; 

both programs require 
introduced Imagewriter pluiter tt> 
[iriiit things out. The CinA ^TOgrinvis 
Mac Paint, lh»? drav^ir^^^r^ we 
looked ateailfet Cf^^itil^use^ 
Applp, Mar I'aint is limited to draw- 
ings thiit will fit on one 8V2- by 
1 1-ini h page. Mac Paint is unlike Ih-e 

l,ps,a drawing progi^aan Pi^^V!^) 
thsit It manipulates the dr^^ng on a 

bil bv bil level (l1 Lisa Draw drawinji^ 

IS stored as a colleclion ot elementary 

representation makes some things, 
such as arbitrary erasures, easier on 
the Mac and other thingH, Kueh as de- 
letinga single objett within the draw- 
ings tiinxW. 

The second program in the set is 
Mac Write (figure 3), vuhith was 
created oot C house to A^l^^ 
can handle documents up to lO 
single-spflced or 20 double spaced 
pages Like Lisa Write. MdC Write can 
handle multiple fonts and sizes as 
WeS a^^aHbiis ai**fevea by adding 
anv combiniihon of five modifier? — 
UTidedine, bold, jiahc ouHtn^. <1rtd 
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shadow, 

Apple Micinlosh Pascal, Assem- 
ble Debugger, BASIC, and IcgO will 
cost $99 each; the first two will be 
available during the second quarter 
()t 1984, and the ether Iwo will follow 
in the third quarter. The U)go 13 trom 
X£Sl, which developed Apple 11 
Logo. Both the BASIC and Pascal 
compile on a line-by-line basis into an 
intermediate pseudocode, which 
gives them the speed o£ compiled 

live nature of interpreted languages. 
Both languages use separate win- 
dows for program i^ource code and 
output, and both ean be debugged 

on a line-by-line basis. Both have 
graphics and mnuse commands that 
call on the toolbox routines in KOM, 
and both use floatmg-|>oint ad^- 
metic routines {in RAM) that rtieet 
the m-L'754 floating-point standard. 

Mac Pascal, which was created out 
of house, is interestirig in that it is the 
only Pascal I know of that can be ex- 
■■tuted interactively, Another nice 
tealure is ils syntax checker, an item 
■ttiat can be called ium its 'Tlun" 
menu. This menu item is oAen 
handy for linding those petty syntax 
errors to which Pascal code is prone. 

Mac BASIC was created in house 
by Dorln Denman, who w^oAed. Oit 
Apple III Business RASIC. An inter- 
achvc, multitasking BASIC itcanex- 
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I, Moving Date: Discussiag 
premature, sific«^ there ar* 
awhile. 



2, Manufacturing Presentation: I'm concerned about John 
giving the technical presentatlotL l3^feM^tRiaggraiifchas 



Figure 9; 7%e: Mac WnVe amd-processir^ .pTOg-mn. 



UstiEig 1: Gmphifs Hi'^Tm^ laf umi lexi lb and k} as priurfd fry the Macintosh end the Imo^teriter printer. The ieif shown 

in tisfifjgi Tb <jj:d ic is r^;'h'c,'»j^nfr;i,' lI'j^^. ^^mi.- ^^f thr fimi^ •^hi'a n iiia\/ rwt be induded lififh Mac Wriiftir may have differejit names. 

pi''r.Ii-ii \fin in iiiyfi- tt"^oliif It'll I'li'df. !f-i!i'tii. Ji- 3h<nv$ thf same tsxi pointed ^mf in meetluai-rescAutum m«fe. These 
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These are size vadaais: 


These are size variants 


--14-poaii 


— H*poinl 


~18-point 


"18-point 


— 24-point 


— Z-l-point 


-36-pt. 


-36-pt. 



pTTJ^flm t^nuilt^le programs simul- 
taneously r each program and each 
running t^£k has it^{ own wjndow. 
Other Apple i^gFams dimoimc9»i 



mirtol (which eniulalcs thi.' DEC 
VT-52 ^nd VT-100 and Teletype ASR33 

terminals— avail able first quarter, 
$99). Also planed are Mac Draw (an 
G^gct-Oiiented drawing program) 

iun^ M«c Project (a scheduling and 



profecf-managerhent pTOgrtfm)- 
These are both Macintosh versions of 
two Lisa application programs; each 
COStts S125 and will be available uitite 
tturd quarter p* 19M- 



Thiid-Itety Software 

Apple has not spmt all it;i enptgy 

trying to write jII thn siiftwar** ^h-^t 
the Macintosh needs. Instead, il has 
created two exemplary Macintosh 
packages aod gone to^M-paity 
software developt^rs to get them to 
create the bulk ol dvdilable Macintosh 
software. Applf esiim^les ihni by the 
^QW yqsi read this, the Mac will be 
in \he itSTids ijil ni6r^ ttiafi '^-g<^- 
warc vendors. 

At ihe time this y^as written, .'some 
Sottwarf dt!vfli"ipers hdd iiiddr khii- 

roUments to market MadiUo^ .^t- 
itm^ Microsoft Multiplan aitd 
BASIC wHi be available at the Mac's 

introduction; Microsc^t File, Chart, 
and W>rd will be available by mid- 
Febriur\'. Lotus is working on con- 
verting it& popular 1-2-3 sprcadshcel 
^FiO^xn- Scultware Pubti^shing Cor- 
potation will haw its PFS File and 
PFS Report programs available some- 
time in A|>^. 

Optional HttdiMiie 

The Macinhjsli u^.-s kf^^ new 
$495 dot-mairix Imdgewftter printer, 
the only printer that is supported by 
cunent plint driver within ihe 
MA^iiti^.^^itelevel of graphica 
and lexl t^u^ilily ^see listings la 
through Ic), the Imagew rater usually 
Stays in a graphics mode that prints 
a single column of dots for every te 
sent to if by the Mac. However, the 
Imagewntt^i c^n pnni te-M in throe 
modes: a higli-resolution mode 
(listing lb), i iriediun^-r^0iat!6n 
made (li'rilinf^ Ir). ^ud -i divift miide 
that uses the printer'?^ buill-in thar- 
acler set for qukk text-only pr^tit^. 
tl found I prefer the medtenv-wo- 
the high-rescairtiori tffirt.) Mitiou^ 
the Imapjewriter could hardly be 
called fast, it is not imjcceptably 
slow, and it is considerably taster 
than the Apple L>ot-Matrix Printer 
runninj^ under the Lisa ttmputer's 
parallel porL 

Iwo Other pieces trf hardware are 
an exEeindl *sl: dnW ^at fE^r 
available during tht' firsi qii-irtcr) ^inil 
a numeric keypad (S^'J, at inrrodur- 
tion). The external disk driver con- 
nects to the main unit via a d<^di5;pteci 
"second disk" connerttir in back: 
When the keypad connectt^d, the 
keyboard hne runs iram the Mac, 

thixju^h Ihe keypad, and inftj the 
keyboard itself. Another produd, an- 
nounced but not scheduled, is exter- 
nal hardwaie;^ give the Mac 
IBM ^0 emui^oA capri^ty. 



Documentation and Twining 

Jsi ite ads, Apple is stressing the 
necessity of going to a Mat imosh 
dealer and irying the Lompuler out. 
Once yoy have bought it, thou^, 
ycni wilt piY^bably be learning how to 
use tht' Mjc on vour own Apple will 

help you m Ibis process by providing 
you witti a cassette/cGskcomlMnation. 
^u tjoot up the 3^-inch disk tutorial 
.and listen to the interactive lesson 
provided on thte cassette (Of l OlJrs^^ 
you have to have a cassette player,) 
Although I have not seen the cas- 
sette/disk tutorial program, 1 think it 
will work well; tevi-onLy Uitorial pro- 
grams are (ine, but mary buyt?rs of 
the Mac will t^enefii from the warmth 
of a humsax v<Mce teaching them, 

I saw fiMdl-drafl copies of iinly iwo 
Macintosh product documents, /■.r- 
plore Mac Riint is a booklet (about 35 
pages) thai teaches you about Mac 
Paint by showing you what it does. 
It is verv ea^y io read becaii'ie it hss 
more pictures in it than text. Mac 
Write isimtch IdftgCTWd iGcAsmope 

like convcntioniil docn mentation.. !t 
is sensibly dividi'd \i\Wf Ihiee sec- 
tions: "1 earning Mac V^'rilf ' [a do-by- 
example tutorial that shows you most 
of ^e features of the program), 
"Using Mac Write" (a "cookbook" 
showing you how tti aLiromplish 
many common tasks), and "Refer- 
ence-" All in all. llie documentation 
should Lje i^uite ^ood. 

The Macintosh hai^ no usi?r-seru ice- 
able parts- Unlike the Lisa computer, 

the litoiff ^meEffit toteopenedb^ 

the user; you are expected to return 
your Mac to an authorized Apple ser- 
vice rrntor for repair. "Hic Mai. tornr'> 
With Apple's standard 90-day parts- 
and-labor -mrtaimy. ^ can mo'^y 
aone*yearmain!eiiani:e contract. Ac- 
cording to Applt, other service plans 
will be available, including options 
for large-volume purchasers of the 
Macintosh, 

Caveats 

meetings with vanotia members of 
the Macintosh staff, studyinjj pre- 
liminary Mac documentation, mak- 
ing numerous, phone calls to Apple, 
wet^^n^ fbr se^^ral days (over a 
period of weeks) with a Macintc^h 
computer. I used sevei-dl fii»al-draft 
versions of Mac Write and Mac Paint, 
though 1 occasionally found oper- 
ating-system fosrftort ttiri ^fflaSKed" 
the syirtem or weren't yet lir^le- 



mtenttd. Apple wd^ still making 
minor chaT>gie$ to bpAl software ami 
pricing whiCTl tffis iVd^ «V^t^; 

Commentary 

There is a lot to like abuul the 
Macintosh; it is a superb exampiie of 
what American technology csitt iJo 
when given the chanco. The simple^ 
compact, economical di^^ign, the vu*- 
hial slots, and the enhanced perform- 
ance of 128K bytes of memory be*- 
cause of the MK-byte ROM code are 
all imptirtant innovations done well. 

I'm ^ad that Apple decided to go 

witii a Sony :i^%-ineh disk (as com- 

part'd tc Iht- 1 i^j 1. which cieeds spe- 
cial, expensive, hard-lcj-gel twiggy 

floppy Htn«K«n Tin ^Sap- 

poin!^^c.^ thai both Apple and Hew- 
ictt-l'jckjrd have u^ed nonstandard 

t'ormjts. that are incompatible with 

each other, U vyould have been mc€ 
t^ sti^ %vkie^^»^d U9^ df &ii 

Sony microfloppy with a standard 
disk format, but the incentive to 

sacrifice StandflrdiJ^.it inn fni pf rhirm- 

ancr one of the drawbacks of is 
competitive industry. 

[ tccl stningly Ihjt the basic 

Macinttfsh pjckage should iiulude 
two disk drives. With a oiie-diive sys- 
tem, it Will take at least eight 4^ 
swaps to back up a 3'i%-inch di^. 
How many people (especially nov- 
ices) will ^ to thj& trouble, and how 
many wfflsuiferwhen tb^ don't? (1 
ani not alone in feeling this way; the 
first thing two BYTIZ editors said 
when they Hr^t saw the Macintosh 
was, "Only one disk drive? >tnj'vegol 
*>'bekidding!" After numercwisdfek 
S^ps when trying to load M^c 
Paint irom one disk di\d a drawing 
from another, 1 am convinced that 
most users will eventually buy the 
second disk drive.) 

At the time thi.'i was written, Appk 
W£iS coinniitted io a totally unbun- 
dled pricing of the Madnrosh— that 
iR. the basic Macintosh package (at 
£1995 to £2495) includes Ihe nitiin 
unit, ihe keybo^nl i lir mouse, 
necessary cables, a tutorial disk, and 
a disk containing the operating sys- 
tem. Evervlhin,^ el^c— Mac Write. 
Mac Print, all langoagei, the Image- 

drive— is priced s^atafeeiy; Sincie 
manufacturers want to daiWi the 
lowest possible |"riii:e fnt ihfit prod- 
ucts, Ufibundling is common (IBM, 
^ ^^tnt]!^; lTtt^>due^ th^ IBM PC 
w^ilh a low end model, 16K bvfes of 
memory, and a -cassette port tor 
$t20). True, dietow-eml Madntosh 



is Ur more complete than most 
manufacturers' lnw-«nd products, 
but Apple has takm unbundling far- 
ther than finy vither microcomputer 
vendor — no one h^s sold a computer 
without BASIC (or some other lim- 
guage) in years. 

A usable Macintosh system with 
Mac Writi.", M^r TTraw. a jirmgram- 
miiig language, and the Imagewritcr 
jxrinter costs from $2389 to $3189; a 
deccmd dM, drive win itdd ancfhn 

S395, Apple would be wise to make 
Ihis pdckdye available at a dis- 
counted package pnce, )usl as it AOW 
does for the Apple lie. Apple con- 
ttiids that th^ MannFf>f;b will be- 
come a home machine Hfi ijiise t)ffit e 
users wili lake it home a few lime^i 
and like it enough lo buy themselves 
one for their personal use. However, 
th« Mac is still too expensive to 
p«netntte ihe home mxirVrt sij^ni- 
i^cantly; that will be left to less 
■raqvenSve fiiad^s, such as &ie 
Commodore 64, the IBM PCjr, lh<^ 
Apple II family, and the Colect) 
Adam. 

Finally, I hav^ to. ppint QUt that, 
dthough Apple's 'tifh^^^ttscmeTftS ^ 
the Macintosh a 32-bit system, its 
MC68000 processor is gk'niTiillv re- 
garded as a 16-bit processor nhu 
iimitiing factor i& it& inabili^ to deal 
with mtiltipltcands great^ than 16 
bits). This is no different from [he 

vendois <rf some other fctTOO-baseci 
mkrocomputers, but 1 hate to see 

Apple In prnpj a machine that e<^y 
stands on its own merits. 

Conclusions 

Exactly a year ago- in a product 
tlescriptiori oi the Apple Lis^ com- 
puter, I said, 'Tet:hnotoj5y, while ex- 
pensive tocreatei Ismuch^^teapo- io 

The Macintosh is still 

too expensive te 
penetrate the home 
market significantly; 
that will be left to le» 
expensive madilri^. 

diSh^Tute. Apple knows Ihis marhinj^ 
is Wpensivt? and A'^ij not unaware 
th^tniost people would be incredibly 
ftite-^Sted in a similar but less e>^- 
sivy mjthme- Well see what hap- 
pens." 

Now we have seen whnt has hap- 
^ptntd, ioiA it is rather impKs&ive. 



because it wa5 th^ first ^ ummercial 
pfodtidt to ttstf ^flw: nrtPUs^wSndow- 
dei*ktop envirOfUhfl^J: The Macin- 
tosh is equally inijpdrtant because 4t 
makes that same envimnme-nt vnry 
affordable. It is also important 
bullae it' iS= * sefcdnd-generaiion 
design (hat, in several areas, im- 
proves on thv iTrigincil- 

Tlie Mannu^h will have three im- 
portant effects. First, like llie I.-is^, il 
will be imitated but not copied. In the 
year since the L46a dftnoun<ed/ 
dtKens of hardware and software 
t umpfinJe^ have announced prt>durts 
that duplicate part of the L»sa user 
environinei^— th« nrous^ win- 
dosvs, the integrated software. Some, 
like Microsoft's mouse-based series of 
packages and Visicorp's Visi On, have 
tried to mimic lha( enviroJ'Uiient 9Xi 
a smi^fi?^ less i3F»diine 
(the IBM PC) with orfy partfel 
success. 

In a similar way, companlp.s will be 
out to imitate the Macintosh, but 
their attempts will be less successful. 
Those companies that try to imitate 

the Mac on other machines will have 
trouble malchinj; its price/ perform- 
ance combinaljon. So far, attempts lo 
imitate the Lisa by enhancing an gx- 
isting computer (usually an IBM PC) 
have been given the bendit of the 
doiibl because they are expensive 
than the LiJia; attemptji to iniitdte Iht 
Macintosh will now have a hard«r 

abou t as che<^ a:S die tU^ h^w^tc 
diontr. 

The only other way to match the 
Mac would be to design an entirely 
new system thai would be compar- 
ably priced. This will probably nOtbe 
attempted; only a lew corporations 
have the ability duplicale Apple's 
design and manuf^clurijig effort, ^nd 
still fewer will make such a large 
finnncuil commitment. (Apple is the 
only American compai^ tiial. do^ 
not live under the tyranny d? n^ 
quarter's profits; if any company 1nc& 
to duplicate Apple's effort, it will 
pn^Mhty b^ a Japanese one. } Thoae 
that Iry will find i! hart! to create 
similar technology that competed 
wilh ihe Macintosh in .size and price; 
Appl-e is confident that a number of 
its components: and manufacturing 
techniques will be difficult to copy. 
Even though Apple has suffered 
from carboiKopy Apple U machines, 
it does nor pxpect to have the same 
thing happen with the Macinitj&h. 



Second, the Macmiosh will secure 
rho pLice of the Sony 3Vj-inch disk as 
the magneti<: medium of choice for 
^« n®<^^CTCT(rtH>n of personal com- 
puters. [ was disappointed when I 
tirst saw that Ihp Mac used ihe 
3'/z'im-li disk— '"Another disk format 
to contend with/" I thought, "and you 
earfit u^ disks from the Usa." (V>u 
will be able to use Mac disks with fhc 
now Lisa 2; see 'Apple Announces 
the Lisa 2" on p^ge 84.) Once I had 
heanl. Apple's line of reasoning, 
thoiii^, Ihad to agree with its choice. 
Hewlett-Packard's HP L^O i5 the only 
other major computer lo use the 
Sony 3'/2-inch disk to date; Apple's 
use of it will tip the scales in Sony's 
favor, and other manufacturers will 
f^jllow. 

Third, the Macintosh will increase 
Apple'sTreputaHi^ in tl^ mariftW^ 
faii, til m.ifTie people Apple will be as 
syjicmymous with the phrase "per- 
sonal computer" as IBM is synony- 
mous with "computen" The Mac will 
comp^ wifh fBh^'a PC, not its 
cheaper sibling, the IBM PC jr M^ny 
business users will stay with the 
"safer IBM PC. However, people 
rvew to computing and those whp -fi^ 
maverick enough to see the vaJw and 
promise of the Mac will favr^r U The 
Mar will delay IBM's domination of 
the personal computer market. 

UyaalU tht MfldntQSh ia a vcfy im- 

portant mafhlfie thai, m my opinion, 

rf pi ,k cs t hf I isd the most iiTij-inr- 

iant development in computers in ihe 
last ^ years^ tW3!i4dtirtra^ tni^ 
us OtK afe{i:dd»fef% the ideal of com- 
puter as appfiance. We'n? not there 
yet— at least, not until the nexi ^ei of 
improvements (which, in this in- 
dustry, wemayeeefairlysocn). 
knows wtto the next innovator wfll 
be7H 



At a Glance 


Mass Storage 


Name 


One Sony 3i^?-inch disk drive, VAArxch 


fff* hofds 400f( bytes and is encased in 


■ ft 4»intinpk 

Maanrosn 


d rigid pidstfc housing 


Dimensions 


VJdeo Display 


9.75 tjy 9.75 Uy 13.5 InUici 


9-fnrh monitor noninterlaced 60J5-HZ 


Weight 


im^^ge, SI?- by 342*0tel resolution 


Main unit, keyboard and mouse— 22.7 


Pointing Device 


lbs: 


Mechanicai mouse 


Power nequiremenn 


Keyboard 


105-130 V AC, 60 Hz fU.S. model); 


Detached keyboard; 58 keys in inter 


85-135 V AC, 50/60 [fntein^Uundi 








Memory 


Hardware Options 


UBK byre^ of RAM, 64K bytes of ROM 


Second disk drive, keypad. Imagew/rfter 


Standard ConflguratFon 


prrnrer security kit (for chaining com* 


Mdin unit with I28K tyte^ of RAM, 64K 


puter ro rab/pj 


t^s of ROM, fritegraf Scffiy 3i44nch 


Software Options 


disk drive, 9-inch video monitor, twu 


MdL PdiiiL (drawing pFUyidin), Mac Wiite 


seria\ ports, externa/ mechanical mouse; 


ja srmpic v^rd processor). Mac HASJC. 




Mac P^af. (HRers (see te«) 
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